












this magezine ts published to promote 
sound thought upon and concerning 
industria! medicine and traumatic 
surgery. To that end it will contain 
articles, news items, reports, digests 
and other presentations, together with 
editors’ comments. The editorial pol- 
icy is to encourage frank discussion. 











The editors will exercise care in check- 
ing on the accuracy of data printed, 
but in all other respects articles and 
opinions of which expression is allowed 
are the opinions of their authors—the 
editors reserving in all cases the right 
to comment on the same, in the cur- 
rent or any subsequent issues, as they 








may be inclined. 
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WING to the rapidity 
with which new solvents 
are placed upon the mar- 

ket, it is difficult for the indus- 

trial physician to keep pace 
with the literature dealing with the clinical 
phases of these substances after absorption 
through the skin or by inhalation.* As with re- 
frigerants the fire hazard was given first consider- 
ation with little thought of the health hazard. 
Having knowledge of the chemical formula and 
the boiling point, the toxicologist is able to state 
what may be expected of a new solvent. Solvents 
with a high boiling point such as acetonyl acetone, 
disobutyl ketone, and phorone, would be expected 

to be non-injurious to health, but could cause a 

dermatitis and ill health when absorbed through 

the skin 

All volatile chlorinated hydrocarbons are poi- 
sonous. The great danger in the use of solvents 
lies in their ability to dissolve fats and lipoids alike 
in the body, in the skin, and in the nervous sys- 
tem. Some of these solvents gain access to the 
body by skin absorption, others by inhalation. Ab- 
sorption by inhalation is the more dangerous as it 
comes in intimate contact with the blood and is 
carried to all parts of the body. The solvents may 
also have an irritating effect on the respiratory 
tract, laying one open to attacks of bronchitis and 
pheumonia. Some of the solvents may act very 
rapidly, while with others the effect is retarded. 

The symptoms of poisoning by vapor exposure 

may be acute or chronic, depending upon the na- 

ture of the solvent, the concentration in the air, 
and the length of time of exposure. The plant 
forema:. is exposed to the solvent for short periods 
only, while his workman is continually exposed 
to It; tie former, therefore, shows no effect and 
decries =e thought of poisoning, while the latter, 
after sore time, may show signs of chronic intoxi- 
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cation such as loss of weight, 
gastro -intestinal disturbances 
such as anorexia, constipation, 
occasional diarrhea, dizziness, 
irritability, asthenia, and loss of 
muscular coordination. The symptoms of chronic 
intoxication may be due to damage of the central 
nervous system, of the liver, and of the blood- 
forming organs. 

Unnecessary exposure of the skin to any fat 
solvent, should be guarded against. Exposed arms 
and hands should never be immersed in a solvent. 
In the degreasing of small parts mechanical means 
should be employed. When the operation involves 
larger quantities of material to be degreased, ex- 
posure to the vapor may be lessened by closed sys- 
tems. Consideration should be given to the selec- 
tion of an appropriate solvent low in toxicity, and 
to the control of the concentration of the vapor in 
the air inhaled by workmen. The fire hazard of 
each solvent must be considered along with the 
health hazard. Many of the solvents have been 
thoroughly studied so that we now find proper 
safeguards employed. 

Solvents may be divided into two general 
classes: volatile and non-volatile. Under the first 
are ethers, alcohols, benzol, toluol, xylol, carbon 
bisulphide, chlorinated hydrocarbons such as car- 
bon tetrachloride, chloroform, trichlorethylene, 
trichlorethane, tetrachlorethylene, ethylene di- 
chloride, naphtha, benzine and other petroleum 
distillates. Under the non-volatile are substances 
such as the vegetable and mineral oils, and the 
high-boiling ketones. The number of compounds 
used is legion. Doolittle’ has classified over 100 
solvents used in the lacquer industry. 


Methyl Alcohol 


HE toxicity of solvents was first brought to the 
attention of the medical profession in 1904 
when Buller and Wood? collected 275 cases of ser- 
ious poisoning by methyl alcohol, with 153 cases of 
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blindness and 122 deaths. The toxic effect was re- 
ported by McFarlan in 1855. Baskerville* reported 
64 cases of poisoning by inhalation of methyl al- 
cohol. To eliminate poisoning by wood alcohol 
a denatured ethyl alcohol was introduced. This 
procedure, however, did not prevent many serious 
poisonings. This denatured alcohol was produced 
in enormous quantities—over 100 million gallons 
a year. This caused a marked decrease in the use 
of straight wood alcohol. When wood alcohol was 
synthetized from carbon monoxide, water, gas, 
and carbon dioxide, the sale of wood alcohol again 
came to the fore in 1926, and several hundred 
deaths were reported as due to its diversion from 
industrial purposes to beverage purposes. 

Wood alcohol is a poison when inhaled, absorbed 
through the skin, or taken internally. Wood alco- 
hol should be kept below one part per million in 
the air of work rooms. Blindness has occurred in 
a large percentage of the severe cases of poison- 
ing. Nausea, dizziness, headaches, convulsions, and 
other symptoms may be seen similar to those fol- 
lowing internal use. The air containing the sol- 
vent can be passed through a silica tube containing 
a heating element, the oxidation product tested 
for the presence of aldehydes by means of Schiff’s 
reagent. 


Benzine 


NE of the oldest solvents is benzine, known 

more familiarly as gasoline and naphtha. The 
latter are mixtures of paraffine hydrocarbons and 
comprise pentane (C;Hi2), hexane (C,H,,), hep- 
tane (C;Hi¢), and octane (CsHi;). They are often 
confused with benzol (CsHs), which is not de- 
rived from petroleum. For a long time benzine 
was used in dry cleaning and was a prolific source 
of explosions and fires. It was sold under names 
such as petroleum naphtha, petrolic ether, gaso- 
line, and Stoddard’s solvents (a petroleum frac- 
tion, maximum boiling point 410°F., flash point 
104°F.) and F-140. The first inhaling of benzine 
caused dizziness, the workmen complaining of 
“naphtha jags.” Later it was discovered that this 
type of solvent caused blood dyscrasias. Hayhurst* 
was one of the first to acquaint us with the serious 
disturbances connected with severe exposures to 
the vapors from its use in industry. The petroleum 
distillates having a boiling point between 30°C. 
and 90°C. are used for motor fuels and are known 
as gasoline. Those with a boiling point below 150° 
C. are known as benzine, gasoline, petroleum, 
naphtha, etc. Substances with a boiling point be- 
tween 70°C. and 150°C. are used chiefly as sol- 
vents. Petroleum naphtha is a generic term ap- 
plied to refined, partly refined, and unrefined pe- 
troleum products of which not less than 10% dis- 
tills below 347°F. (175°C.), and not less than 95% 
below 464°F. (240°C.). Petroleum spirits is a re- 
fined petroleum distillate with a minimum flash 
point of 70°F. (21°C.). 

In the manufacture of varnish the petroleum 
benzine in some plants is added in open mixing 
tanks, the workmen inhaling enough of this sol- 
vent to become sleepy and dizzy. When they get 
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out into the fresh air, they recover. People ex. 
posed like this are very apt to develop a leukope- 
nia, a decrease in the red cell count and a lowered 
hemoglobin. As a degreasing agent it has been 
supplanted by solvents that do not have as great 
a fire hazard. Hayhurst reported a case of a man 
aged 48 who worked with this type of solvent as a 
degreasing agent. The solvent was composed of 
hydrocarbons similar to gasoline, 95% by volume 
distilling below 203°C., the residue being heavy 
mineral oil. Exposure to this solvent caused smart- 
ing and running of the eyes, burning sensation in 
nose and throat, headache, dizziness, anorexia, 
nausea, sometimes vomiting, “naphtha jags,” ner- 
vousness, prostration, muscular twitchings, loss of 
strength, and gradual loss of weight from 138 to 
121 pounds. The typical picture of chronic poison- 
ing from petroleum distillate is loss of weight, 
worry, a feeling of “slipping” of physical and men- 
tal well-being. The blood picture in the Hayhurst 
case showed a severe secondary-anemia, 60-90% 
hemoglobin, red cells decreased 20-35%. There 
was a slight leukocytosis of 10,000 to 14,000; skin 
irritations, mouth infection, diarrhea, mental de- 
pression, and slowed mentality. 

Frumina and Fainstein reported that rubber 
factory workers who were exposed to about 3 mg. 
of benzine per liter of air showed vertigo, excit- 
ability, and loss of sleep.’ There is a higher inci- 
dence of functional neurosis (neurasthenia, hys- 
teria, etc.); and bronchitis in female workers us- 
ing benzine as a solvent. 

Since some industrial installations of degreas- 
ing and dry cleaning processes employ only one 
or two men, these men are not given the atten- 
tion that they should have. When an employee 
became ill it was thought that the work was too 
difficult for him and someone else replaced him. 
A hazard is not recognized, becoming a part of the 
expected labor turnover, until a claim is filed un- 
der the O. D. Act. The industrial physician should 
frequently consult with a chemist or an industrial 
hygienist concerning chemical hazards in the 
plant where he is employed. The chemist, how- 
ever, is not always familiar with the toxic effects 
of a particular solvent; just recently my attention 
was called to a workman who nearly lost his sight 
while working with a new solvent 

Wherever petroleum distillates are used, it be- 
hooves the industrial physician to investigate the 
working conditions more than he has in the past. 


Carbon Tetrachloride 


ECAUSE of the fire hazard with petroleum 

distillates carbon tetrachloride came into use. 
It was first used with mixtures of gasoline and 
naphtha to reduce the explosive properties of the 
latter. The naphtha mixtures required 30 to 70% 
of carbon tetrachloride to free them from fire and 
explosive hazards. Jones and Kennedy® show in 
their investigation that to eliminate the fire and 
explosion hazards to hydrocarbons ranging from 
hexane to octane, the final mixtures must contali 
at least 70% by volume of carbon tetrachloride. 
The “cracking process” above 1000°F. produces the 














Vou. 7, No. 6 


aromatic compounds: benzol, toluol, xylol, and 
other chemicals of this series; at temperatures be- 
low 1000°F. it produces olefines which are derived 
from unsaturated compounds such as ethylene, 
butylene, propylene, etc. It can be seen from this 
that petroleum naphthas may contain benzol, tol- 
yol, and xylol. 

Carbon tetrachloride is a clear, colorless, mobile 
liquid. It has a characteristic ethereal odor, re- 
sembling that of chloroform. It is soluble in about 
200 times its volume of water. It is miscible with 
alcohol, chloroform, ether, benzene, and with pe- 
troleum benzene, and dissolves most of the fixed 
and volatile oils. It has a specific gravity between 
1.558 and 1.590 at 20°C. It distills between 76° and 
78°C. 

Carbon tetrachloride finds extensive use as a 
non-inflammable rubber solvent, as a fire extin- 
guisher, as a delousing agent, and in medicine as 
an anthelmintic. It is found in some occupations 
such as those of airplane dope workers, rubber 
cementers, rubber cement mixers, degreasers in 
textiles, degreasing plants, dry cleaners, electro- 
platers, fire-extinguisher makers, lacquerers, lac- 
quer makers, metal-polish makers, paraffine work- 
ers, perfume makers, refrigerator makers, me- 
chanical parts degreasing, rubber workers, vul- 
canizers, and also in x-ray apparatus. Carbon 
tetrachloride has come into extensive use as a fire 
extinguisher, and also as a non-inflammable clean- 
ing agent. The tetrachloride appearing on the 
market is often disguised by the addition of odor- 
ous substances or is mixed with small amounts of 
chloroform or petroleum oils. 

Straight carbon tetrachloride has gradually re- 
placed these mixtures in the cleaning and de- 
greasing operations. You are undoubtedly aware 
of the dangers attendant on the use of this solvent 
in the home, as you may already have seen serious 
cases of illness and even death resulting from the 
inhalation of this solvent or its decomposition 
products. 

Lampson and others subjected dogs to fumes of 
carbon tetrachloride at various concentrations 
and found that in 0.74% by volume, the animal be- 
came very restless and uneasy and there was an 
increased in salivation. As the concentration was 
Increased, the coordination and balance were de- 
creased and, when 1.94% by volume was reached, 
a quiet sleep was induced and a cessation of volun- 
tary and inveluntary movements. 

All operations involving exposure to the vapor 
of this solvent should be done under a hood and 
away from free flames. The spilling of this solvent 
i workrooms has caused a number of cases of 
death and illness. Its use in fire extinguishers is 
4 potential hazard, especially if used by the fire- 
men to extinguish fires in limited spaces. I have 
— several cases of serious illness and death from 
8 Source. Floor waxes containing this solvent 

ould |e applied when doors and windows can be 
» ecm ‘0 that an accumulation of the fumes in 
bor Toon can be avoided. Concentrations of car- 

n tetrachloride should be kept below 100 parts 
Pet million. Fifteen milligrams per liter of air 
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has been harmful to man. The gas is absorbed 
by all the organs. Robbins’ found in the experi- 
mental work with dogs that the bone-marrow con- 
tained the most tetrachloride, with the liver con- 
taining the next highest. Small quantities were 
found in the blood, brain, kidney, lungs, etc. 
Practically all of the carbon tetrachloride was 
excreted in the lungs and hardly any in the urine. 

Smyth and Carpenter® report that 1000 parts 
per million of carbon tetrachloride is safe for 
periods up to 30 minutes per day. The day’s aver- 
age, however, should not exceed 100 parts per 
million. This gives an odor which is barely per- 
ceptible. A very sensitive nose may détect 50 
parts per million. 

In reviewing the literature Smyth found 27 fatal 
cases of poisoning. I believe there are many more 
cases not reported which have occurred not only 
in industry but also in homes. Of 96 cases of acute 
and sub-acute poisoning Smyth found only 18 were 
non-industrial. This number, I again believe, is 
low, as in one degreasing department of a large 
firm in Chicago there were 18 casee in which a 
suit was instituted for damages. In one of these, 
which came to trial, the verdict was in favor of the 
defense. The other 17 never came to trial. In 
most cases an added resistance is established dur- 
ing a short rest from exposure. A few cases of 
idiosyncrasy are noted. This contrasts with ben- 
zene, where the injury produced is progressive 
even during periods of rest. Standard dry cleaning 
machinery keeps the maximal safe concentration 
more or less at a constant level. 

In Davis” experiment where he exposed sub- 
jects to 0.25 gm. per liter from three to seven 
minutes, there were nausea, vomiting, dizziness 
and sleepiness. Both the pulse and respiration 
were increased. An analysis of the urine after 
the experiment and two weeks later failed to show 
albumin, sugar or casts. 

The plant physician should be very careful in 
the selection of persons who are to work with any 
chlorinated hydrocarbons. Those having neph- 
ritis, diabetes, myocardial degeneration, high blood 
pressure, and those using alcohol, should not be 
permitted to work with these solvents, for if any 
exposure occurs with a temporary layoff, the in- 
dividual will certainly claim that he developed the 
nephritis or that his other conditions were mark- 
edly aggravated by the exposure. Every precau- 
tion should be used to prevent the inhalation of 
this gas, and the concentration should be kept 
below 0.01 to 1%. 

The symptoms of carbon tetrachloride intoxica- 
tion are: headache, hiccough, nausea, vomiting, 
diarrhea, pain and tenderness in the liver region, 
and jaundiced sclerae characterize the early stages; 
oliguria, urine containing albumin and casts fol- 
low next; then symptoms of uremia, increasing in 
severity as the suppression of urine becomes com- 
plete. Death is preceded by uremic convulsions. 
A toxic amblyopia and low blood sugar were re- 
ported by Wirtschafter.’° 

Intravenous injection of calcium gluconate and 
ingestion of glucose are recommended in the treat- 
ment of acute poisoning. 
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In 1876, Vitali devised a simple halide detector 
which involved the heating of a copper cone by an 
alcohol lamp. If any halogen is present, a blue- 
green copper flame is obtained. The intensity of 
the color obtained, is roughly proportional to the 
concentration of the halogen present. He was the 
first one to use a test such as this for the detection 
of mehy] chloride. 


Trichlorethylene 


oe is a chemical derived 
ltrom ethylene by the replacement of three 
hydrogen atoms with chlorine. It is a heavy 
colorless liquid which volatilizes to a colorless, 
heavy, non-flammable, non-explosive gas with a 
characteristically pleasing ethereal odor similar 
to chloroform. 

The liquid is approximately one and one-half 
times as heavy as water, having a density of 1.472 
to 1.476 at 15°/4°C. Pure trichlorethylene boils at 
86.7°C. (188.1°F.), but commercial grades have a 
boiling range of 86.0 to 87.5°C., indicating a 
relatively high purity. It freezes at —88°C. 
(—126.4°F.). 

Its vapors are 4.53 times as heavy as air. The 
vapor pressure at 20°C. (68°F.) is 60 mm. of Hg. 
At normal room temperatures (20°C.-68°F.) air 
saturated with tri vapors carries approximately 
0.027 lbs. of trichlorethylene per cubic foot of dry 
air. Concentrations as high as this are, however, 
rarely encountered under practical conditions of 
use. 

Most commercial grades, however, show an 
alkaline reaction when shaken with distilled water 
to which an indicator such as phenolphthalein or 
methyl orange has been added. This is due to the 
presence in these grades of trichlorethylene of 
small quantities of organic materials known as 
stabilizers or inhibitors which are added to in- 
crease the stability of the material under average 
conditions of use. 

The common industrial metals do not have any 
effect on the stability of trichlorethylene. How- 
ever, prolonged contact with aluminum or mag- 
nesium, or their alloys, may result in the forma- 
tion of aluminum or magnesium chlorides which 
act as catalysts accelerating the decomposition of 
trichlorethylene. 

Although trichlorethylene is considered as non- 
flammable and non-explosive, at high temperatures 
it will decompose. The ignition temperature has 
been found to be 410°C. When sprayed into a gas 
flame or on to a red-hot metal surface, flashes of 
flame will be seen around the heated zone. If air 
containing trichlorethylene vapors is drawn into 
or comes in contact with open flames such as gas 
flames, arc or gas welding, the vapors will decom- 
pose with the formation of toxic and corrosive 
substances such as hydrochloric acid and phosgene. 
This type of decomposition will also occur if air 
containing trichlorethylene vapors is inhaled 
through burning tobacco such as lighted cigar- 
ettes, cigars or pipes. Exposed electric heaters or 
high pressure steam pipes may also cause this 
type of decomposition. 

Obviously, therefore, open flames, welding and 
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smoking in the vicinity of equipment using trich- 
lorethylene should be prohibited. Gas-heateg 
equipment using trichlorethylene should be equip- 
ped with suitable acid resisting flues or vent pipes 
so that the combustion products are safely dis. 
seminated outside of the building. 

As a solvent for oils, greases and waxes, trich- 
lorethylene is among the most efficient known, 
and has a very widespread use in a large variety of 
industries. Its chief uses are the removal of oil, 
grease and other lubricants from metal articles 
prior to finishing operations in the so-called sol- 
vent degreasing processes and the dry cleaning of 
garments and textiles. 

Most of the reported cases of poisoning were due 
to inhalation of the vapors. Poisoning may occur 
through skin absorption followed by toxic symp- 
toms. Furthermore, prolonged contact of the skin 
with the liquid solvent or its vapors may produce 
excessive dryness and subsequent cracking due to 
the extraction of the natural oils present in the 
skin. 

Trichlorethylene is related chemically to chloro- 
form and carbon tetrachloride, having a similar 
narcotic as well as an anesthetic action, but it 
differs from them in that it does not cause fatty 
degeneration of the liver. There is probably no 
cumulative action from small quantities or it 
would be evident in those who use it day after 
day for tri-facial neuralgia. However, there are 
serious chronic sequelae following acute attacks 
of poisoning. These may consist of anesthesia in 
the region supplied by the trigeminal nerve dis- 
tributed over the greater part of the face and 
mouth and multiple neuritis. 

A young man, 26 years of age, working for one 
year on a degreasing operation with an open tank 
of trichlorethylene became unconscious upon sev- 
eral occasions. Four weeks ago he was forced to 
stop working because of lack of feeling in his 
hands and feet. His history prior to working on 
the degreasing job was negative. He now has a 
well-developed case of muliple neuritis. A second 
young man, 27 years old, worked with trichlore- 
thylene for two years cleaning furniture. He de- 
veloped a gastric ulcer, and pains in his right lung 
which have persisted for five months. The x-ray of 
his chest was negative. A third young man had 
severe eye disturbances and was forced to stop 
work for several weeks. He returned to work 
but not on a degreasing job. The cases of poly- 
neuritis, loss of reflexes, and lowered sensitivity of 
the skin are increasing in number. I believe this 
would be true of other chlorinated hydrocarbons. 

Of more consequence is atrophy of the optic 
nerve leading to loss of vision with loss of corneal 
reflex of the eye. There are, however, some indi- 
actions that this may be due not to the trichlor- 
ethylene itself but to certain impurities which un- 
til recently have normally been present in com- 
mercial grades of trichlorethylene. 

Stuber! reported 284 cases of trichlorethylene 
poisoning, 202 of which were acute and 82 chronic. 
Of the total 25 were fatal, and in 17 of these there 
was loss of consciousness. In some there were 
symptoms of drunkenness or dullness and cc'- 
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fusion; in others there were general nervous symp- 
toms and nausea and vomiting. One of the cases 
who died was held to have been a case of phos- 
gene poisoning. Willcox” claims to have seen a 
case of jaundice from trichlorethylene. 

Taylor'* found that the concentration of pure 
ethylene in air of 0.5 and 0.4% trichlorethylene 
vapor produced deep anesthesia in rats, while 0.2% 
gave only slight effects. 

The Underwriters’ Laboratories report on tri- 
chlorethylene’* gives the results of exposure of 
animals to vapor in concentrations of 0.6 to 1.0% 
by volume (2.0 to 3.4 pounds per 1000 cubic feet). 
Two minutes after the beginning of a five-minute 
exposure the guinea pigs breathed irregularly, and 
they coughed and rubbed their noses. Four min- 
utes after the start of the test the animals showed 
considerable lack of coordination. The animals 
recovered within a day of the test and appeared to 
be normal during the remainder of the observation 
period. In the 30-minute exposure the animals 
appeared semi-conscious wtihin 20 minutes after 
the start of the test and were lying on the floor 
of the cage. Three guinea pigs removed from the 
room at the end of 30 minutes after the start of the 
test were semi-conscious and showed violent trem- 
bling, especially in the legs. All the animals ap- 
peared normal within 30 minutes after they were 
exposed to air but were very lethargic and weak. 
They recovered within a day after the test. 


Practically the same observations were noted with ° 


animals exposed for one hour. 

In the two-hour test the animals were able to 
walk and eat within 30 minutes after they were 
exposed to air, but were very weak. They made a 
complete recovery within a day following the test. 
Where concentrations of 2.0 to 2.3% (6.7 to 7.7 
pounds per 100 cubic feet) were used, they found 
that the guinea pigs were unconscious at the end 
of a two-hour period and showed occasional weak 
twitching movements. Two of the animals died 
within 20 minutes without regaining conscious- 
ness. The other animals appeared very lethargic 
and weak on the day following the test and showed 
some difficulty in breathing. 

One of the animals which died following ex- 
posure to trichlorethylene vapor-air mixture for 
two hours was autopsied. The lungs were found 
to be hyperemic in general and contained innumer- 
able petechial hemorrhages throughout. The up- 
per left lobe was particularly filled with such 
hemorrhage. There was some edema. The cut 
sections did not produce any pussy exudate. The 
liver was hyperemic, but otherwise normal. The 
heart was engorged with dark clotted blood, but 
otherwise normal. The spleen was pale and yel- 
lowish in color and unusually soft. The stomach 
and intestines contained semi-fluid contents. The 
intestinal contents were slightly colored with 
blood. Upon opening the abdominal cavity, a 
definite hyperemia and moderate edema of all 
the viscera was noted. 

Recovery from trichlorethylene anesthesia is 
generally complete but vertigo and dizziness 
sometimes occur. Striker, Goldblatt, Warm and 
Jackson’ have investigated the use of this drug as 
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an anesthetic and found no harmful consequences 
in any of the 304 cases examined. Kramer’  re- 
ported no harmful after effects in any of the at- 
tempts to use it in cases of trifacial neuralgia. 
Stuber'’ included in her reports of chronic tri- 
chlorethylene poisoning damage to the liver, kid- 
neys, optic and trigeminal nerve, ductless glands, 
sex organs, the skin and central nervous system. 
Plessner'® reported injury to the trigeminus and 
subsequent apoplexy due to the specific action of 
trichlorethylene. Gerbis,'’® in 1928, and Kali- 
nowski,”° in 1927, have shown that the action was 
in all probability due to some impurity. 

Because of the danger of formation of phosgene 
by the gas flame, gas-fired machines should be 
condemned unless equipped with suitable ventila- 
tion or flues so installed as to disseminate outside 
of the building all of the combustion products. 

Stabilizers have been added to commercial 
grades of trichlorethylene to prevent their de- 
composition under normal conditions of use. How- 
ever, some decomposition of the solvent may occur 
with the formation of hydrochloric acid. Indus- 
trial physicians have therefore found it necessary 
in some plants to frequently change men who 
work around degreasing units because of irrita- 
tion of the throat and nose due to this decomposi- 
tion product. In some plants attempts have been 
made to lower the amount of free acid liberated 
by the addition of a mild alkali, such as soda ash, 
to the degreasing tank. This, however, has no ef- 
fect whatsoever on solvent vapors decomposed 
outside of the tank. 





TABLE I. 
COMPARATIVE TOXICITY OF CHLORINE DERIVATIVES OF 
THE ALIPHATIC HYDROCARBONS 
(Relative lethal concentrations by volume in air if 
toxicity of CCl.=—1) 





(Table arranged in ascending order of toxicity) 


EE + + — aia 0.6 

Tetrachlormethane ..........................--- ee 1.0 
(Carbon tetrachloride) 

ID, i vcccicctatncnssnescesnenmeniand Nee 2.2 
(Chloroform) 

POR GRIROR OU IOIND 3.2...c0cccc.cecseccecncsescress ERR Se ee 1.6 

ye EE ccteneinncsncenecs 1.7 

TRCN onacsincenicsncncncsesccensecsnsees IIIS © il scscicchibaciuns 1.7 

ERS EER ee! 6.2 

ID cistniscsdicsercttinstetcttiincaigl eS 9.1 


* WALLER, A. D.: J.A.M.A., 53:9, 1919. 
** HERRMANN, G., Inaugural Dissertation; Wurzburg, 
C. Fuchs, 1911. 

See McNALLy’s “ToxiIco.Locy,” p. 795. 





The relative toxicity of trichlorethylene as com- 
pared to chloroform is 1.7. McCord*! believes that 
10,000 parts to 1,000,000 parts of air are definitely 
narcotic in man. He made a study with rabbits in 
which death occurred within two hours with con- 
centrations of 5,000 parts per 1,000,000; in 28 to 
41 hours with concentrations of 1,000 per 1,000,000, 
and in 19 days one death with 500 parts per 1,000,- 
000. 

“When trichlorethylene is discharged into the 
surrounding air in initial concentrations of the 
order of 1% by volume in the presence of flame 
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or hot objects, the resulting volatile products, if 
in unventilated or confined spaces, are lethal to 
guinea pigs for durations of exposure of the order 
of half an hour. When discharged into the sur- 
rounding air in initial concentrations of the order 
of 2% by volume under the conditions described 
above, the resulting volatile products are lethal 
to guinea pigs for durations of exposure of the 
order of five minutes. It is to be noted that the 
toxical products are exceedingly irritating and 
give definite warning of their presence.” 
Henderson and Haggard in their book, “Noxious 
Gases,”** give the relative toxicity of a number of 
chlorinated hydrocarbons in comparison with car- 
bon tetrachoride, as shown in Table I (page 299). 


Benzol 


ENZOL is a colorless limpid liquid with a 

characteristic odor, boils at 80.2° C., having a 
specific gravity of 0.879. It is soluble to the ex- 
tent of 0.07% in water. 

The commercial varieties have been found to 
contain some toluene, xylene, olefins, paraffines, 
and carbon disulphide. It is somewhat soluble in 
alcohol, and is an excellent solvent for rubber, 
gums, resins, celluloid, and fats of all kinds. It is 
used extensively in the rubber industry, in var- 
nish and paint removing, in gilding and bronzing, 
in spray gun paints, coal tar paints, and to a small 
extent as motor car fuel. It is found in a gasoline 
produced by the “cracking process’ previously 
mentioned. 

Although the dangers of benzol have been 
known for a long time, cases of poisoning still ap- 
pear in Illinois and other states. Just recently I 
examined a young woman who had worked in a 
factory for eight years, taking bottle caps out of 
an oven. Her work also consisted of inspecting the 
caps taken from the drier; there was a rubber 
cement on these caps which contained benzol. The 
temperature of the drier was 130° F. The girls 
employed in this type of work did not wear masks. 
The patient stated that the caps would stick to- 
gether and, in taking them apart, she could smell 
benzol. She was employed in this process all those 
years before becoming ill. After appropriate 
treatment however, she was able to return to work 
in another department. 

The clinical picture is one of a progressive 
anemia, with a sense of malaise, fatigue and weak- 
ness, then bleeding from the gums and nose, fol- 
lowed by rapid decline, retinal hemorrhage, 
petechiae, hemorrhage from the mouth, stomach, 
intestines, and uterus, fever more or less intense, 
sometimes chills and delirium, and death from 
anoxemia and heart failure with pulmonary edema. 
Typically, the leucopenia should be a granulopenia, 
in some cases the polynuclears do fall as low as 
10% of the leucocytes. If there is a simultaneous 
infection there may be enough active marrow tis- 
sue left to produce a response in the form of in- 
creased polynuclears** which cloud the diagnosis 
of benzol poisoning, as only a leucopenia was con- 
sidered. The red cells usually do not present any 
abnormality, however, stippling and even nu- 
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cleated red cells may be found. The ultimate re. 
sult in clinical terms is an agranulocytic ancmia, 
accompanied by an aplastic anemia. In one case 
in which the benzol was both inhaled and ab- 
sorbed, the white blood cells were 950, red blood 
cells, 3,500,000, and hemoglobin, 60%. This is an 
example of a poison having an insidious and long- 
drawn-out onset with no pathognomonic signs 
whatever, until a sense of weakness compelled the 
patient to cease work. 

Friemann,** in examining a large number of 
workmen handling benzol, found that there was a 
decreased vitamin C excretion. Normally there 
is 50 to 80 mg. up to 100 mg. excreted in an average 
1000 ce. of urine, but in workmen handling benzol 
this amount is considerably decreased. The au- 
thor concludes that benzol unquestionably has a 
marked influence upon the excretion of vitamin C, 
this sign being pathognomonic in early cases of 
benzol intoxication. It should be borne in mind 
that benzol, like other solvents, can be absorbed 
through the unbroken skin. Experiments have 
demonstrated that benzol penetrates the skin 
faster and in larger quantities than does benzine. 

Smyth states: “Toluene being less volatile than 
benzene is also less toxic. Xylene is quite toxic, 
but less volatile than toluene, therefore less 
hazardous. Neither seems to be readily absorbed 
through the skin in toxic amounts.”””® 

Sartorius and Sudhues”® report that it is pos- 
sible to expose rabbits several hours daily over 
a period of one and a half years to benzol-air mix- 
tures of 13.6 to 27.2 mg. per liter of air without 
noteworthy changes. This is probably true of 
many other poisons, our best data being derived 
from the examination of human beings exposed 
to known amounts of poisons as seen in industry. 

All people working with benzol should have a 
periodic blood count and a periodic examination 
of the urine by the sulphate test. This latter test 
shows the absorption of benzene before the usual 
blood changes occur, and should always be made 
while the subject is at work, never after a rest 
period such as over Sunday, because the sulphate 
content changes during that period. Low values 
in a group of workmen exposed to benzol are an 
indication that additional ventilation is neces- 
sary. 

The urine sulphate ratio is the amount of 
the inorganic sulphates in the urine divided by 
the total sulphates. This ratio is a measure of 
the amount of benzol vapors inhaled by the in- 
dividual tested. When it is below 50% it is a warn- 
ing that additional ventilation is necessary; be- 
low 25%—definitely dangerous. Where the blood 
examination shows a leukopenia, the workman 
should be removed from the source of benzol. 
Patients having symptdms such as bleeding from 
the nose or mouth, should be immediately hos- 
pitalized and then treated by fractional transfu- 
sions of 50 to 100 cc. of blood daily. Injections of 
pentnucleotide, liver extract, and large doses of 
iron and ammonium citrate by mouth should be 
given. X-ray of the long bones should be used for 
its stimulating effect upon the bone-marrow 
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Tetrachlorethane (CHCI,-CHCI,) 


ETRACHLORETHANE, sometimes called 
acetylene tetrachloride, is used in airplane 
“dopes” or varnishes, with which the wings and 
other parts of airplanes are painted. It is also 
used in the manufacture of non-inflammable films, 
lacquered goods, and artificial silk. Tetrachlore- 
thane, prepared industrially by the action of 
chlorine upon acetylene, is a heavy, colorless, oily 
liquid with a boiling point of 147°C. (296.6°F.) 
and a specific gravity of 1.614. The vapor is about 
six times heavier than air, a very important fac- 
tor in connection with the dangers from its 
industrial use. It is non-inflammable, and has a 
sickening sweet odor suggestive of chloroform. 
It is an excellent solvent for certain types of 
cellulose esters, resins, etc. 

Zangger saw seven cases of poisoning among 
workers in a chemical industry. Jungfer and 
Wilcox”? reported cases of poisoning from the 
use of “dope” in airplane factories. The out- 
standing symptom was jaundice. Grimm* re- 
ported 18 cases of poisoning in Germany, and in 
England at least 70 cases of jaundice, with 12 
deaths. Schibler?® reported three fatal cases of 
acute yellow atrophy of the liver due to this sol- 
vent. They were all employed in a small shoe 
factory. The solvent was used with a glue 
employed in the factory. 

The early symptoms begin with abnormal fa- 
tigue, discontent general nervousness, and loss 
of appetite, which are followed by nausea, vom- 
iting and dizziness. The blood at this stage of 
poisoning is striking, and is of aid in diagnosis. 
There is a progressive increase of large monon- 
uclear cells, often reaching 40%; there are many 
immature large mononuclears, a slight elevation 
in the white cells and a progressive but slight 
anemia. If the patient was removed from the ex- 
posure when the jaundice was slight, complete 
recovery occurred, but slowly. If the jaundice is 
severe, the patient will not recover, as reported by 
Schibler in his cases. 


Tetrachlorethylene 


ARPENTER*® exposed 136 rats for various 

intervals to 70, 230, 470, and 7000 parts per 
million of tetrachlorethylene. These were con- 
tinued over a seven-months period, eight hours 
daily, five days weekly, the maximum exposure 
being 150 days or 1200 hours; no deaths were 
recorded. Growth was not markedly impaired; 
fertility was stimulated rather than inhibited. 
Periodic blood and urine chemistry revealed no 
indications of damaged organs or altered function; 
ho effect upon blood picture. At autopsy, how- 
ever, slight changes were found in the liver, kid- 
heys, and spleen; other tissues were normal. 

It was noted that 50 parts per million produced 
only a definite odor; 500 parts per million pro- 
duced only slight discomfort; and 1000 parts per 
million caused light inebriation in 45 minutes. 
Hence a concentration of 100 to 500 parts per mil- 
lion of tetrachlorethylene vapors is thought safe for 
daily exposures not in excess of 40 hours weekly. 
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Carbon Disulphide 

XPOSURE to this chemical is found among 

ammonium salt makers, artificial silk makers, 
asphalt testers, carbon disulphide makers, cellu- 
loid makers, cementers, (rubber shoes), cement 
mixers (rubber), dry cleaners, dryers (rubber), 
enamelers, glue workers, insecticide makers, 
match factory workers, oil extracters, paint mak- 
ers, paraffine workers, putty makers, reclaimers 
(rubber), smokeless powder makers, sulphur ex- 
tracters, tallow refiners, and vulcanizers.*! Pazen*? 
was the first to call attention to it as an occupa- 
tional poison, although the poison was known in 
1796. It boils at 46.5°C. It has a specific gravity 
of 1.262. It burns with a bluish flame, yielding 
carbon dioxide and sulphur dioxide. When passed 
through a red-hot tube it yields carbon tetra- 
chloride and sulphur monochloride. It dissolves 
in its own weight of sulphur at 38°C. 

Two thousand cc. of the gas per cubic meter of 
air are fatal within five to ten minutes exposure. 
Five hundred cc. per cubic meter of air are endur- 
able from one-half to one hour exposure. Con- 
centrations over 300 parts per million in the air 
for several hours cause symptoms of acute poi- 
soning. Workmen should not be exposed to con- 
centrations over 0.1 mg. per liter.** +The symptoms 
of acute poisoning are characterized by circula- 
tory disturbances, pallor headache, throbbing of 
temples, palpitation, fainting, and drowsiness. 
Chronic symptoms may develop in a few weeks 
or months or after several years of work where 
the concentration is low. Disturbances of smell, 
taste, and sight are common. Organic nervous 
symptoms are common and consist of partial and 
complete paralysis, especially of the extensor 
group of muscles leading to wrist drop, steppage 
gait, and later, contractures. The patient cannot 
read because of disturbances of vision, distur- 
bances of color fields, and retrobulbar neuritis. 
When removed from exposure, recovery may be 
very slow. Treat symptomatically. The charac- 
teristic odor of this gas is a sufficient indicator 
of its presence. 

Quarelli** describes a clinical syndrome pro- 
duced by carbon disulphide, where the corpus 
striatum, which is especially rich in lipoids, is 
the seat of the selective action. The syndrome is 
characterized by a Parkinsonian-like manifesta- 
tion. It began with a slight muscular hypertonia 
followed by tremors and a polyneuritis, involving 
especially the sciatic nerve. There is sexual 
frigidity, loss of libido, and impotence. The 
tremors are also present at rest, similar to those 
occurring in paralysis agitans. 

All these symptoms are suggestive of an ex- 
trapyramidol involvement of the central nervous 
system as a result of chronic disulphide poisoning. 

Gordy and Trumper® reported six cases of car- 
bon disulphide poisoning. Two of the patients 
showed corneal anesthesia, two complained of 
wavy vision, two had retrobulbar neuritis and,-in 
one acute case, illusions were present. Cohn* 


found 30 cases of psychosis which developed in 
one viscose plant. All these cases occurred in the 
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rayon industry in which a Federal survey is now 
being made. 


Tetraethyl-Ortho-Silicate 


ASPER, McCorp, and FReEpErRIcK*’ have called 
our attention to the toxicity of tetraethyl- 
ortho-silicate. 

Tetraethyl-ortho-silicate, Si(OC.H;)4, is a lim- 
pid water white liquid, boiling at 165.5°C. Its 
density is 0.933 20/20 and its vapor pressure rela- 
tively low. Air saturated with ethyl silicate 
vapor at room temperatures (25°C) will contain 
approximately 17 milligrams per liter of the 
vapor. The liquid has a characteristic odor, un- 
objectionable to most persons. In common with 
most esters, ethyl silicate is only sparingly solu- 
ble in water or aqueous solutions, but itself is an 
excellent solvent for fats, oils and similar high- 
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molecular-weight organic compounds. It is misei- 
ble with alcohols, esters, and ethers. 

Ethyl] silicate is used as a vehicle and solvent 
in paints, and lacquers, as a stone preservative, 
in heat resistant coatings, as a cement or bonding 
agent for refractories and other materials, and as 
a strengthening or hardening agent in sand molds, 
brick, textile products and the like. Small quan- 
tities of ethyl silicate are used in dentistry for 
the sealing of dental surfaces. 

From other experiments they found that ethyl 
silicate was highly toxic. When introduced in- 
travenously into rabbits, 0.2 ml. per kilo of body 
weight caused death within one hour. The mini- 
mal lethal dose for rats, when administered in- 
traperitoneally, is approximately 0.06 ml. per 100 
grams of body weight; with rare exception, death 
takes place within four days. An interesting 



















































TaBLe II. 
Name of Solvent Use in Industry (Solvent for) Toxic Effects Autopsy Findings 
Ethyleneglycol Dyes — Supplementary agent for Slight irritation of mucous mem- = 
lacquers ranes 
Carbon disulphide Rayon industry—solvent for rubber, Polyneuritis, ataxia, tremors, mental Hemorrhages and congestion, fatty 
sulphur, resins, and wax confusion, visual disturbance, anemia liver. Focal necroses in brain 
Carbon tetrachloride Chemical industry—Rubber—Fumi- Chronic abdominal pain, vomiting, Gagne of viscera. Parenchymat- 
gation—Cleaning and dyeing headache, vertigo, coma, edema, ous neration of kidneys. Hepa- 
urinary suppression, jaundice, hepa- titis. Fat necrosis. Jaundice. Sev- 
titis, secondary anemia. Polyneu- eral cases mentioned in literature 






ritis, nervousness 











Ethylene chlorbromide Chemical industry—water-proofing 
dibromide and dichloride reparations — “Ethyl” gasoline — 
ve intermed. Fumigation. Oils, 

waxes, cleaning 






Irritation mucous membranes. Head- Congestion and edema of lungs. 

ache, vertigo, nausea, vomiting, Degenerative changes in kidneys. 

coma, anemia s - aeaaaae Pharyngitis. Bron 
chitis. 















Trichlorethane Dry cleaning 





Acute narcotic poison. Skin lesions Congestion of lungs and other vis- 
like burns. Secondary anemia cera. Diminution of hemoglobin. 
Fatty changes in liver 











(acetylene tetrachloride) 


Trichlorethylene Dry cleaning—Solvent in rubber Multiple neuritis. Action on C.N.S. Capillary injuries of cerebral vessels 
Paralysis of sensory portion of N.V. 
ondary anemia 
Tetrachlorethylene Dry cleaning—Waxes, resins, oils— Nausea, giddiness. Vomiting, slight Not stated 
Anthelmintic conjunctivitis, headaches 
Tetrachlorethane Production of cellulose acetate Acute yellow atrophy of lover. Chron- Acute yellow atrophy of the liver 


ic emaciation, mono-nuclearosis, and fatty changes in other viscera 
hemolysis, secondary anemia, baso- 
philic stippling, jaundice 








cleaning, fumigation 


Acetylene tetrabromide Liquid gauges—Separation of ores 
Monochlorbenzene, orthodi- Chemical industry—Sulphur dye- Usually by absorption through skin. Not stated 
chlorbenzine, trichlorbenzene stuff, metal polish, varnishes, dry Irritation respiratory tract, anemia, 


hemoglobinuria, leucopenia with rel- 
ative lymphocytosis 


















































Propylene dichloride Dry cleaning—greases. Fumigation Headache, vertigo, lacrimation, Marked anemia 
anemia a 
Methy! acetate Solvent for cellulose, resins, oils and Irritant. Narcotic action. Head- Generalized congestion. Diminished 
fats aches. Changes in blood. No human blood coagulation. Sub-mucosa hem- 
deaths reported orrhages a 
Ethyl acetate Cellulose, nitro-cellulose, oils, fats Anorexia, loss of weight, blood Congestion of viscera and eyes. 
changes. Increased r.b.c. and hemo- Liquid blood in vessels. Petechiae. 
globin. One death reported Pungent odor in opening body a 
Amy] acetate Celluloid, resins, oils and fats Drowsiness, irritation of throat. Parenchymatous degeneration a _“4 
Tachycardia, tinnitus, nausea, gas- neys. Secondary anemia and leuk- 
irritation, coughing ocytosis. Fatty changes in liver 
Propyl acetate Same— Irritant mucous membranes. Nar- Hyperemia and congestion especially 
cotic action respiratory tract and viscera—Fatty 
changes in liver. No blood changes 
Butyl acetate Same— Irritating. Conjunctivitis, narcotic Congestion of viscera, hemorrhages 
action. Anorexia, loss of weight, of mucous membranes ones ry 
headache, abdominal pain, tendency Absent postmortem clotting of blood. 
to anemia ‘ No death recorded in man a 
Benzyl acetate Nitro-cellulose Tremors, headache, severe anemia, None specific except blood changes. 
also ataxia - es 
Diethylphthalate Nitro-cellulose. Used also as softener Irritation mucous membranes. Produces hemorrhagic nephritis f a 
Paralysis C.N.S. changes in liver. Decrease in !! 
. Increase r.b.c. Relative polynu- 
cleosis = _ 
. ee . - ie FAK Fa Oo «= and 
Methylglycol acetate Same— Slight irritative and narcotic action Destroys hemoglobin and r.b. 
a | is also leukotoxic - 
Acetine Same— Less irritating than acetic and esters. | Destruction of hemoglobin and r.b.« 


Narcotic | No change in leucocytes 
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feature of every research was that the ethyl 
silicate acted chiefly upon the pulmonary tract. 
Pulmonary hemorrhage associated with ruptured 
capillaries, may be demonstrated within 10 min- 
utes after appropriate intraperitoneal injection. 
In the animals which survived the effects of the 
primary action of the ethyl silicate, a definite 
acute nephritis was found. 

Many solvents may cause contact dermatitis. 
Poisonings have occurred from the chlorinated 
naphthalenes, as perchlornaphthalene. It is pro- 
duced as a substitute for resins, and rubber, and 
for the impregnation of textiles and insulating 
material. It is poisonous when inhaled, causing 
headache and a feeling of weakness, with uncer- 
tain gait. On the skin it causes folliculitis, simi- 
lar to that seen in chiorine acne. 

Of the hydrogenated naphthalenes, tetra- and 
deca- hydronaphthalene (tetraline, CioHi2, and 
decaline, C;o9His) are useful solvents for resins and 
fats. When used industrially, or in newly painted 
and polished rooms, they may produce headache, 
nausea, vomiting, and irritation of the conjunctiva 
and of the mucous membranes of the nose and 
throat. Inhalation of tetraline leads to the excre- 
tion of an extraordinary grass-green urine owing 
to the oxidation of the tetraline to tetralol.** 

One solvent seldom mentioned is diethylph- 
thalate. It is used in the manufacture of nitrocel- 
lulose, as a solvent for oils in the perfume in- 
dustry, and, during the Prohibition period, it was 
used as a denaturant for alcohol. In contact with 
the skin it causes a severe dermatitis. It has been 
demonstrated that the glycols, especially diethy- 
lene glycol, when taken internally are very toxic. 
The glycols are oxidized partially to oxalic acid 
and I believe, due to that, oxidation would be a 
source of intoxication through the skin. 

Since time will not permit even to mention the 
400 different solvents now in use I have included 
a table of some common solvents described in this 
paper with their uses, toxic effects, and autopsy 
findings. (See Table II, page 302.) 
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Recognition of Early 
Pulmonary Tuberculosis 
in Industry 


JAMEs A. Britton, M.D., 
Chicago 


HE important community health problems 
| are, incidentally, the important health prob- 
lems of industry. This applies particularly 
to pulmonary tuberculosis. While there has been 
a marked reduction in the importance of the tu- 
berculosis problem, both for industry and the 
community, in the last 30 years, it still retains its 
importance from the standpoint of disabilities 
which are long and serious. Thirty years ago 
there was little or no provision for discovering or 
caring for tuberculous individuals. There were no 
clinics, there were no sanatoria, nor was there 
routine physical examination for any purpose and 
particularly that for employment. The practice of 
making routine physical examinations only ap- 
plied to a few such selected occupations as train 
service on railroads and for service in the army or 
navy. 

Without attempting to evaluate the various fac- 
tors which have entered into the reduction of the 
death rate from tuberculosis in Illinois in the last 
half century from 250 or more per hundred thous- 


* Read before the Nineteenth Annual Meeting of the Central States Society 
of Industrial Medicine aad Surgery, Springfield, Illinois, May 17, 1938. 
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and to less than 60 per hundred thousand, we do 
know that our knowledge of the situation and our 
management of cases is greatly improved. At the 
beginning of the Twentieth century records avail- 
able seemed to indicate that the incidence of tu- 
berculosis among those employed in industry 
was approximately the same as that of the com- 
munity. While the community death rate in 
Illinois from pulmonary tuberculosis is some- 
thing less than 60 per hundred thousand at the 
present time, the tuberculosis death rate in many 
of our large industrial groups is less than one- 
fourth that of the community rate. The case rate 
of tuberculosis in industry is only slightly in ex- 
cess of the death rate in the community. In recent 
studies made of large industrial groups, the death 
rate from pulmonary tuberculosis during the year 
1937 was 14 per hundred thousand. The incidence 
during this same period, of known cases of pul- 
monary tuberculosis, was 80 per hundred thous- 
and. 

These figures correspond very closely to the gen- 
eral conception of those who have studied the tu- 
berculosis problem, that for every known death 
from pulmonary tuberculosis there are from five to 
seven active cases in the community. It seems, 
then, that while we still have the problem of pul- 
monary tuberculosis among those employed in in- 
dustrial establishments, the problem is not nearly 
so great as it was 30 years ago and that there has 
been a very definite change for the better by re- 
ducing the industrial rate from approximately 
equal to that of the community rate to less than 
one-fourth of the community rate. 

Because of the fact that a lot of loose statements 
have been made regarding the unfavorable relation 
between employment in industry as such and the 
unfavorable effect upon the tuberculosis rate, it 
might not be out of place again to repeat statistics 
regarding the change in the tuberculosis death rate 
in large industrial centers. It might be well to 
note especially in this connection that the reduc- 
tion in these large industrial centers in the tuber- 
culosis rate has been more rapid than that in the 
states in which the industrial centers are located. 
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City City State 
Chicago ........ | aes 56.9 74 
me, ces ............ SRR 59.1 83 
SA Ee ee | ae 68.5 68 
SND. a canciniconeadanibbubancte kt eS,” 60.2 108 
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Five years ago there was great excitement in 
this country about silicosis and silico-tuberculosis. 
At a public meeting in Washington two years ago 
no less a person than the Honorable Secretary of 
Labor stated in public that an investigation made 
for the Department of Labor had shown that at 
least 500,000 people in the United States were 
about to become disabled or were going to die of 
silicosis or silico-tuberculosis. The civil courts 
were being flooded with damage claims numbering 
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thousands of cases and aggregating claims of mil- 
lions of dollars for compensation. Since this hys- 
terical period many health surveys have been made 
by competent authority. Recent statistics of 
thorough and careful surveys, at which time ade- 
quate x-ray chest plates have been made, in places 
like Chicago, Milwaukee, and more recently in 
New York State, show conclusively that while 
there are certain occupations in which silicosis 
may be produced and silicosis or silico-tubercy- 
losis result in disability or death, the number of 
workmen involved and the number of jobs with 
serious potential hazards are very much smaller 
than was thought even two years ago. A survey 
of a large group of factory employees in Chicago 
was recently made. A large percentage of all 
those examined had been, or were, occupied in 
the so-called dusty trades. Counting everything 
that could be possibly interpreted as some evidence 
of lung change due to dust exposure, either clinical 
or x-ray, or both, counting every stage from 
earliest to the most advanced, the total number 
found of any degree, irrespective of whether there 
was disability or not, was less than 2%. 

Beginning about 25 years ago, some of the larger 
industrial establishments started to examine ap- 
plicants for employment before they were assigned 
to jobs. The fundamental purpose of this pre-em- 
ployment examination was to assist in the choice 
of a man physically qualified for the particular job 
which he wished to do. Shortly after this pre- 
employment examination was established the prac- 
tice of making periodic examinations of those al- 
ready employed was also established. Following 
the lead of those who started this work 25 years 
ago it has become almost a universal practice in 
all except the smaller industrial establishments to 
more or less regularly carry out these two pro- 
cedures. Within the last year or two these ex- 
aminations have been made much more carefully 
than was previously done. The usual type of ex- 
amination at the present time includes not only 
urinalysis and blood pressure, but also an x-ray 
chest plate. Needless to say, with the improve- 
ment in technique, the work now is much more 
accurate and satisfactory. 

There has been considerable discussion about 
these physical examinations, both on the part of 
management and labor, and in some places ob- 
jections have been raised to making any physical 
examinations at all. The objectors very frankly 
stated that they thought the theory of these ex- 
aminations was excellent, but in some places these 
examinations were used for some other purpose 
than determining physical and mental fitness and 
because of this applicants for employment and 
those already employed were unfairly treated. The 
subject of mental “fitness” was broadened into 
mental “attitude”—attitude as exemplified by re- 
ligion, politics and trade unionism. The obvious 
comment is that any physical examination that 1s 
made must, first, be well done and, second, the doc- 
tor making this examination must not abuse his 
privilege nor allow the knowledge which he has 
gained to react to the disadvantage of the man 
who is seeking employment or who is already em- 
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ployed. Honesty and fairness must characterize 
this work or it cannot continue. 


HERE are two or three interesting points in 

the plan of procedure in making physical 
examinations. It is a well known fact that where- 
ever there is a rapid increase in the number of 
employees of an industrial establishment, due to 
the pressure of increasing business, it regularly 
happens that a considerable percentage of those 
put to work, subsequently, within the next few 
days drop out because they do not like the work 
or because they or the employer find they are not 
qualified for the job which the employment depart- 
ment thought they were. It has been argued that 
there is a large amount of wasted effort in making 
pre-employment examinations of everyone before 
they actually go to work. In fact it has been the 
practice in some industries to wait a few days or a 
month or so before making this examination, the 
argument being that if the plant physician waits 
this short interval he only has to examine those 
where it is reasonably certain that they will remain 
on the job. 

It is my personal opinion that such a procedure 
is not fair either to the employee or to the manage- 
ment. It is very embarrassing and frequently the 
subject of considerable argument, if a man has 
been allowed to work a few days or a month, finds 
that he likes the job and can perform it to the 
satisfaction of his foreman, and then is physically 
examined and it is found that he has some physical 
defect or disease which disqualifies him for em- 
ployment. It is believed that reasons for rejec- 
tion are hard enough “to take” under any cir- 
cumstances, and that in fairness to the man he 
should be told before he actually goes to work, 
whther or not he is physically qualified. 

The plan of periodic physical examination of 
those already employed has been the subject of a 
great many comments. Without going into an 
elaborate argument about the reasons for the plan, 
my personal opinion is that all employees, whether 
they are executives or common laborers, should 
have a complete examination no less often than 
once in three years. Supplementing this, those 
who are in responsible positions, those who manage 
or direct others, should be examined at least once 
ayear. Then in addition to this, all employees who 
are subjected to a known occupational hazard of 
any degree should be examined more often than 
once a year. If employees are subjected to a known 
poison, then according to some of the state laws, it 
is necessary to check the physical condition of this 
group once a month. In a word then, the schedule 
of examination should be, first, everybody at least 
once in three years; second, those in responsible 
Positions once a year; third, those who are sub- 
jected to occupational hazards of any degree, fre- 
quently enough to keep a constant check on the 
effect of the exposure. 

As previously stated, records of disability and 
death, because of tuberculosis, in large groups of 
industrial employees, have shown a disability rate 
of about 80 per hundred thousand and a death rate 
of 14 per hundred thousand employees. This does 
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not include those who have evidence of tuber- 
culosis, either old or recent, but who have not as 
yet developed disability. On careful examination, 
including chest x-ray, of large numbers of those 
applying for work, there were some clinical or 
x-ray signs of pulmonary tuberculosis in 2.4%; of 
those already employed there were clinical or 
x-ray signs of tuberculosis, but no symptoms, in 
1.9%. 

If we compare the cases where there is a clinic- 
ally active pulmonary tuberculosis with the num- 
ber which are found to be working who have x-ray 
or physical signs of some inactive tuberculosis, we 
find that for every clinically active case there are 
25 who are regularly working and in spite of hav- 
ing x-ray or physical evidence of some old pul- 
monary tuberculosis they do not have any evidence 
of active disease. Experience has shown that only 
a very few of those of this group who are classified 
as having x-ray signs of some pulmonary tuber- 
culosis, as discovered in this type of routine peri- 
odic examination, ever developed an active pul- 
monary tuberculosis. This fact is very important 
because there has been an outspoken opinion on 
the part of many managers, on the part of some 
industrial physicians and even fellow employees, 
that if tuberculosis is discovered in such an x-ray 
examination sooner or later active tuberculosis 
will develop and such an individual is always a 
potential hazard. Such an attitude has resulted 
disastrously for a good many men who are well 
placed and working well within their physical 
limits. This phthisiophobia should have prayerful 
consideration wherever a group of industrial physi- 
cians are gathered together. We must learn to 
distinguish between the man who has active pul- 
monary tuberculosis with positive sputum, an ac- 
tive pulmonary tuberculosis but without positive 
sputum, and “x-ray” pulmonary tuberculosis 
where the individual is in good physical condition 
and working at a job where means the difference 
between economic independence and insecurity. 
As physicians, irrespective of whether we have any 
interest in industrial work, we should ever keep 
in mind that the best preventive for tuberculosis 
is a regular job in a fairly decent working place 
with a regular pay check and the possibility of a 
decent place to live and regular meals. 


HE disposition of the cases of tuberculosis— 

speaking of them in the all-inclusive term— 
whether active, quiescent, or entirely asympto- 
matic, should be given careful thought. I think we 
all can agree that where a man has an active tu- 
berculosis with a positive sputum, he is a sick 
individual and should not be passed as an applicant 
for any job, and if he is employed he should stop 
work both for his own sake and for the safety of 
fellow workmen. An applicant, who from physical 
examination and x-ray is thought to have a tuber- 
culosis which is not completely arrested, even if 
there is a negative sputum, should usually be 
placed in the same classification as the proved 
active case. A man who is employed, however, 
may frequently be allowed to work under super- 
vision at his usual occupation, or some modifica- 
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tion of his usual occupation, without endangering 
his own safety or that of his fellows. An applicant 
who has an old inactive tuberculosis should not 
always be rejected for employment. Many such 
individuals can work at some self-supporting oc- 
cupation with considerable benefit to themselves, 
their families and the community. Such an in- 
dividual, however, should not be given employ- 
ment which calls for excessive muscular effort nor 
should he be employed where he is exposed to a 
known occupational hazard. If such an individual 
is already employed and he has demonstrated that 
he is able to remain without symptoms at his usual 
occupation, it is seldom if ever necessary to dis- 
turb him unless he is in a known hazardous occu- 
tion in which it might be possible for his old, latent 
disease to become reactivated by continued occu- 
pational exposure. 

We now come to the problem of the employee 
who was compelled to quit work because of active 
tuberculosis and after a period of effective treat- 
ment at home or in a sanatorium is now ready to 
return to some regular work. It used to be taught 
that such an individual should only work out of 
doors—should seek an occupation in which he was 
more or less constantly in the open air. This idea 
is usually absurd, and most often it results in sub- 
sequent breakdown of the individual. If one stops 
to think, the exposure to the weather with the fre- 
quent and sudden changes in temperature and 
humidity and the laborious character of the work 
usually available in an outside job—the combina- 
tion is anything but a satisfactory one for the 
tuberculous individual. The old cry used to be 
for a light outside job. Observation has shown 
that about the only light thing about an outside 
job is the pay. The experience of all of us who 
have dealt with cases of tuberculosis for years 
has been that the returned tuberculosis case does 
better at the job which he knows; the job for 
which he has been trained, possibly by long years 
of experience, the one that he does with the least 
effort and, incidentally, pays him the best wages. 
It is possible that his old job must be modified 
somewhat, but in view of modern standards of 
hours per day and days per week we must not 
fail to remember that the time off duty each day 
is usually 16 hours, and in addition to this there 
are usually two full days each week in which there 
is no work. 

This should convince us that unless there is 
something inherently wrong with the old job 
the ex-sanatorium patient, if he is able to work at 
all, can get by very well if he limits his activities 
to the working hours alone. Various attempts all 
over the country have been made to return the in- 
dividual with an arrested tuberculosis te an es- 
pecially selected job. All sorts of attempts have 
been made in various parts of the country and 
most of them have not proved very satisfactory. 

On the other hand, it is true that any doctor 
who is familiar with the problem finds that he has 
quite a large percentage of the returned cases 
going along very well, year after year, on their old 
jobs. 
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F WE wish to understand all the factors inci- 

dent to the tuberculosis problem in industry 
we must not forget the determining factors in the 
development of any case of tuberculosis, under 
any circumstances. In spite of the fact that there 
is some evidence that adults occasionally acquire 
a primary infection after reaching adult life, it is 
still true that the great majority of all positive 
cases of pulmonary tuberculosis can be traced 
back to exposure in childhood. It is still true that 
in 100 consecutive cases of active pulmonary 
tuberculosis there is a positive history, in at least 
50% of the cases of a direct exposure to a tuber- 
culous mother, father, brother, sister, or some 
adult in the immediate family. We must not for- 
get that living and personal habits have a great 
influence in determining whether or not a com- 
paratively slight, old, latent infection becomes re- 
activated. We must also remember that working 
habits, not the working place or the occupation, 
have an important bearing. For example, in our 
medical schools the tuberculosis rate among stu- 
dents who have been carefully selected, is much 
higher than that in the community. The explana- 
tion for this high rate among medical students is 
not that they have any unusual exposure in their 
clossrooms or in their clinics, but modern educa- 
tional practices in this field are so intense that 
medical students habitually, and over a long 
period of months and years, fail to get the ade- 
quate rest that young individuals require. There 
are very few jobs in which there is an exposure 
that is directly responsible for the activation of a 
tuberculosis, but most any job might be the de- 
termining factor. It is not the job itself, but the 
way that it is done that is important. 

We have had a great deal of publicity on the 
question of industrial exposure as the determin- 
ing factor in the development of tuberculosis. 
There has been a lot of “scare-head” publicity as 
to the enormous numbers of men who are sub- 
jected to such an exposure. Sober thought and 
careful investigation have shown that the impor- 
tance of this type of industrial disease exposure 
has been greatly over-estimated. 

Perhaps the outstanding factor in the develop- 
ment of tuberculosis is the economic status of the 
individual or his family. If a group of individuals 
have fairly decent jobs and work under fairly 
sanitary conditions and get a fair regular wage, 
it means that the majority of the individuals in 
this group will live regular lives in decent sur- 
roundings and their food, clothing and shelter are 
adequate. A group of individuals such as this 
usually has a very low tuberculosis rate, irrespec- 
tive of the type of industry at which they are em- 
ployed. If, on the other hand, a job is irregular, the 
working place is not very sanitary and the pay 1s 
the minimum, any group, depending on such jobs 
for a livelihood is bound to live poorly in unsatis- 
factory surroundings. We use the words sus- 
ceptible and immune and yet no one knows ex- 
actly what susceptibility or immunity is. We 
ordinarily think of the colored race as being ¢s- 
pecially susceptible to tuberculosis. This is pos 
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sibly true, but only in a measure. The most im- 
portant factor in this race susceptibility is that 
such individuals are at the bottom of the economic 
scale and jobs are irregular and the pay poor. They 
live miserably, and all of the problems incident to 
health, because of such living, are emphasized. 
Even the so-called more immune will have a high 
tuberculosis rate under like circumstances. 

I suppose all of you have been tremendously in- 
terested in Drolet’s paper in the American Review 
of Tuberculosis for February, 1938, on the trends in 
tuberculosis. He shows by very comprehensive 
statistics for this country and England that the 
trend in the incidence of tuberculosis has been 
steadily downward. This means that the problem 
of tuberculosis in industry and in the country as 
a whole is gradually becoming less of a problem, 
and that in the future it will not be as difficult as 
it was in the past. Incidentally, however, in his 
paper he shows conclusively that where there are 
bona fide cases of active tuberculosis the results of 
treatment, irrespective of where or how, have not 
been very satisfactory. In other words, the hope- 
ful sign is steady reduction in the number of cases 
and not what happens to those who actually de- 
velop the disease. Progress has come by preven- 
tion and not through treatment. The problem to- 
day is still important, but no longer of major im- 
portance. Any industry that has a trained medi- 
cal staff and a fairly comprehensive plan for medi- 
cal supervision can expect a steadily decreasing 
tuberculosis rate. The enormous number of routine 
chest plates that are being taken at the present 
time allow us to judge the relative importance of 
individual cases and the value of the contributory 
factors in the development of tuberculosis and 
how best to modify or control these factors. 
Knowledge of how to prevent tuberculosis in in- 
dustry has come through persistent study of the 
employees and working places and their occupa- 
tional hazards. The job is not yet finished, our 
methods of elimination and control have proved 
satisfactory; they should be continued. 





Section on Railway Surgery 


HE Section on Rartway Surcery, of the 

Southern Medical Association will hold its 

Annual Meeting in Oklahoma City, Okla- 
homa, November 15-18, 1938. Dr. Grorce A. Tray- 
Lor, of Augusta, Georgia, is Chairman of the Sec- 
tion; Dr. Otrver B. ZernERT, of St. Louis, Missouri, 
is Vice-Chairman; and Dr. James W. Davis, of 
Statesville, North Carolina, is Secretary. The pro- 
gram of this meeting, subject to certain additions, 
ls as follows: 

1. “Chairman’s Address,” by Dr. Gerorce A. 
TrayLor, Augusta, Georgia. 

2. “The Treatment of Fractures of the Hip,” by 
Drs. Lawson THORNTON and Catvin SANDISoN, At- 
lanta, Georgia. 

3. “Abdominal Distention and Intestinal Ob- 
struction Following Skeletal Injuries,” by Dr. 
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THomas G. Orr, University of Kansas, Kansas 
City, Kansas. 

4. “Railroad Surgeons, as I Know Them in the 
Communities They Serve,” by Mr. Jamgs J. Dono- 
HUE, General Claims Attorney, Louisville & Nash- 
ville Railroad, Louisville, Kentucky. 

5. “Eye Examinations in Railroad Service,” by 
Dr. H. vH. THatcuer, Stevens Building, Portland, 
Oregon. 

6. “The Diagnosis and Treatment of Mastoid,” 
by Dr. B. C. Dyer, Atchison, Topeka & Santa Fe 
Railway, Topeka, Kansas. 

7. “Head Injuries,” by Dr. A. W. Apson, Mayo 
Clinic, Rochester, Minnesota. 

8. “Improved X-Ray Technique in Studying 
Knee Joints,” by Dr. E. C. Hotmstap, 28 East Jack- 
son Boulevard, Chicago. 

The profession is invited; the meeting, as the 
program indicates, will be of profound interest to 
all physicians and surgeons, as well as those en- 
gaged in railroad work. 


Industrial Exposure and 
the Liver 


May R. Mayers, M.D., 
Division of Industrial Hygiene, 
New York State Department of Labor 


called upon to make a great variety of 
complex bio-chemical and physiological 
adjustments in order to cope successfully with 
the environmental conditions under which he 
must work.* These abnormal conditions are, 
many of them, quantitatively as well as qualita- 
tively, very different from those which charac- 
terized man’s natural environment, and played 
a determining role in conditioning his biological 
evolution through the ages. Exposure to the 
elements, malnutrition, inadequate housing and 
lack of proper sanitation were perhaps among 
the principal factors of stress in the primitive 
environment. While many of these still exist to 
a greater or less degree, there has been added 
to them exposure to innumerable toxic substances 
in the form of poisonous and irritating dusts; 
irritating and asphyxiating gases and fumes; ex- 
posure to extremes of temperature and humidity 
not ordinarily met with in nature, etc. When 
one considers that the present industrial environ- 
ment dates back to the industrial revolution— 
less than 100 years ago—and has developed in a 
more or less hit-and-miss fashion as a mere inci- 
dent to subsequent technicological advances, the 
effective physiological responses of the body to 
the many new demands made upon it are truly 
remarkable. 
From our knowledge of the subtle effects upon 
the metabolic processes of such elements in our 


Tea modern industrial worker finds himself 
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daily routine as diet, fresh air, physical activity 
and the like, one can readily appreciate how 
many alterations in bio-chemical activity may 
be initiated by the absorption of poisonous sub- 
stances or substances which seriously compromise 
the oxygen supply to tissue cells. 

In all of these metabolic activities the liver 
holds a key position and is thus a vital factor in 
the worker’s adaptation to his working environ- 
ment. 

The liver is concerned primarily with the meta- 
bolism of carbohydrates, proteins and fats. It 
stores reserves of glycogen which can be called 
upon by tissues as they require it. It appears to 
be responsible for maintaining the normal blood 
sugar level. Diaminization of amino-acids re- 
sulting from protein metabolism with the produc- 
tion of urea is another of its important functions. 
The bile which it excretes into the gastro-intes- 
tinal tract is essential for the digestion of fats as 
well as for the utilization of vitamin D. The 
liver converts carotin—the precursor of vitamin 
A—into vitamin A. It detoxifies many potentially 
poisonous substances. These are only a few of its 
typical activities. 

Since the detoxifying functions of the liver are 
the ones which appeal particularly to the imagi- 
nation of the industrial hygienist a word may be 
said with reference to them. Whether the sub- 
stances are endogenous and come to the liver as 
the toxic by-products (or intermediary products) 
of normal metabolism, or are exogenous and come 
to it from without the body, the liver appears to 
have the power to oxidize or conjugate these 
substances in a great variety of ways and so 
provide for their subsequent excretion by the 
body in non-toxic or relatively less toxic form. 
Thus, benzol is conjugated by the liver with the 
formation of organic sulphates; cinchophen is 
oxidized and excreted as oxycinchophen. Alco- 
hol, camphor, avertin, aromatic acids and many 
other substances are converted by the liver into 
glycuronates and excreted as such in the urine. 
The liver is thus capable of initiating a great 
variety of detoxifying chemical reactions, many 
of which are not fully understood as yet. Its 
importance as a chemical laboratory for the body 
can be best appreciated perhaps when one con- 
siders how large an organ it is compared with 
other organs in the body. 

Up to a point the liver apparently succeeds 
fairly well in protecting the body against injury 
by toxic substances. When such injury, however, 
begins to interfere with normal function, one 
may get a secondary accumulation of the toxic 
by-products of normal metabolism—which the 
healthy liver ordinarily disposes of—in addition 
to the toxemia produced by the substance respon- 
sible for the initial damage. Because of the liver’s 
enormous reserve powers and its great capacity 
for healing and tissue repair, serious interference 
with function does not usually occur until the 
pathological changes in the liver have become 
very extensive. For this reason it is not uncom- 
mon at autopsy to find that preceding complete 
histological disorganization of the liver—such as 
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one gets in acute yellow atrophy, for example— 
resulting in the death of the patient after a very 
brief and stormy illness, the liver had appa rently 
suffered a succession of gross injuries over a con- 
siderable period of time; each of which in turn 
had been repaired with a fair degree of success 
and without having given any very definite clinj- 
cal evidences of the pathological processes which 
were in progress during this time. 


. or are a number of substances, industrial] 
and otherwise, which appear to be especially 
toxic to the liver. 

Among the anesthetics: chloroform and the 
rectal anesthetic, avertin, are the ones most com- 
monly thought of; 

Among the drugs: arsphenamine and cincho- 
phen, or atrophan; 

In industry: phosphorus, cadmium, possibly 
arsenic, manganese and copper, and various of 
the halogenated hydrocarbons—the better known 
among these being carbon tetrachloride, some of 
the chlorinated naphthalenes, dichlorethylene, 
trinitrotoluol, tetrachlorethane, etc. 

Arsine, hemolytic serum, and other substances 
responsible for severe blood destruction may also 
cause liver damage indirectly through the strain 
put upon the liver to rid the body of excess 
cellular debris and waste products. Substances 
like carbon monoxide which cause an anoxemia 
are not generally thought of as liver poisons, and 
yet it is well known that liver cells are very 
sensitive to oxygen deficiency and are readily 
injured by oxygen lack. The same is true of 
many other toxic substances which are not ordi- 
narily classified as liver poisons. Thus, for ex- 
ample, the question as to whether or not such 
a well known substance as lead causes injury to 
the liver is still being debated back and forth— 
chiefly because its toxic effects manifest them- 
selves principally in other parts of the body, and 
injury to liver cells, unless very extensive, is 
extremely difficult to evaluate. 

Because an understanding of the precise way 
in which specific substances disturb liver func- 
tion would be expected to provide information 
as to general toxicity, many attempts have been 
made to appraise and measure these activities 
by means of selective liver function tests. Un- 
fortunately, however, the great diversity of liver 
functions; the fact that one may be disturbed 
without necessarily involving the others; the 
enormous reserve powers of the liver, and its 
success in the regeneration of cells even after 
gross injury has been done, have all tended to 
minimize the value of such tests. That liver 
damage may exist in the absence of positive liver 
function is well known. On the other hand, ex- 
cessive blood destruction, the presence of mechan- 
ical obstruction to bile channels, or other 
abnormal conditions entirely unrelated to im- 
pairment of liver cells may give results in liver 
function tests similar to those which are found 
in diseases of this organ. Interpretation of such 
tests, therefore whether positive or negative, may 
be very unsatisfactory. For this reason no at- 
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tempt will be made at this time to list them, or 
discuss the many functions which they are 
designed to measure excepting to say that the 
various tests are selective in character — each 
having as its purpose the appraisal of a single 
relatively well-defined liver function. 

A word should be said, however, with reference 
to a most imaginative and practical contribution 
along these lines recently made by Yant and his 
co-workers—a method for estimating the extent 
of benzol absorption of workers in terms of 
changes in the relative concentrations of organic 
and inorganic sulphates in the urine. This test 
provides a simple chemical measure of exposure 
based on an understanding of the normal re- 
sponse of the liver to the absorption of this 
substance. 

Normally, the inorganic sulphates constitute 
85 to 95% of the total sulphates—the remaininig 
5 to 15% being organic or so-called “ethereal 
sulphates.” Absorption of benzol by the body 
is believed to result in its oxidation in the liver 
to phenol and phenol derivatives, which, in turn, 
are conjugated with sulphate-ions to form or- 
ganic sulphates at the expense of the inorganic. 
Yant found that this decrease in inorganic sul- 
phates is qualitatively related to the severity 
of the benzol exposure, and that normal rela- 
tions are soon re-established when exposure 
ceases. The urine sulphate test thus provides an 
interesting index ef absorption rather than toxi- 
city; but in so doing it also provides practical 
information as to excessive absorption well in 
advance of toxicity, and so constitutes an inval- 
uable aid to the prevention of benzol poisoning. 

The urine sulphate test is not, strictly speak- 
ing, a liver function test, since it is essentially 
a measure of normal chemical activity. Never- 
theless any departure from the normal response 
might give a clue to liver damage. Thus Yant 
suggests that with a liver poisoned by carbon 
tetrachloride one might not get the expected in- 
crease in organic sulphates associated with 
benzol absorption. This in turn suggests the 
further question as to whether a liver so dam- 
aged might not perhaps fail to make even the 
ordinary conjugations in a normal manner with 
the result that the concentration of organic sul- 
phates in the urine might drop below the normal 
5 to 15% level—where benzol plays no part in 
the picture. 


I BELIEVE that the future of intelligent and 
effective medical prevention and control of 
industrial diseases depends, more than anything 
else, upon the building up of just such informa- 
tion on pre-clinical aspects of disease as Yant 
has provided for benzol. We must develop in so 
far as possible ways and means of measuring 
and appraising bio-chemical and physiological 
responses of the body to absorption of toxic 
Substances well in advance of toxicity before 
Tecognizable clinical disease entities make their 
appearance. Since the liver plays such a funda- 
menial role in these chemical adaptations of the 
body, a continued study of liver response to toxic 
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exposure would seem to be one of the most 
fruitful fields for research directed toward the 
prevention of industrial diseases. 

Within the time at my disposal it is impossible 
for me to even touch upon the many clinical and 
pathological aspects of liver diseases due to in- 
toxications. A few practical points, however, in 
the early detections of these conditions, and the 
intelligent handling of persons who are exposed 
to known liver poisons might profitably be 
pointed out. 

It is important to recognize, at the outset, that 
there appears to be an enormous difference in 
individual susceptibility to these so-called liver 
poisons. Large numbers of persons in the South 
have been treated with carbon tetrachloride for 
hookworm, and only relatively few have suffered 
untoward results. Certain individuals have died 
of acute liver atrophy after chloroform or avertin 
anesthesia and yet, relatively speaking, they 
have been very few indeed. The same holds true 
in industry. Workers exposed to carbon tetra- 
chloride or other chlorinated hydrocarbons are 
very numerous, but the mortality or even mor- 
bidity due to liver injury has always been very 
low, so far as one can determine. 

If one were able to ascertain susceptibility of 
individuals in advance of exposure the whole 
problem of industrial disease prevention would 
be greatly simplified. Incidentally, it has been 
possible by means of the urine sulphate test, to 
demonstrate differences in the rates of absorption 
of benzol by a number of individuals subjected 
to a given concentration. Yant has suggested 
that further experience with the method might 
very well show a correlation to exist between 
an individual’s rate of absorption of a substance 
and his relative susceptibility to it. Generally 
speaking, however, this cannot be done because 
of limitations in our medical knowledge. How- 
ever,.a few guiding principles might be followed 
to advantage in the case of persons exposed to 
substances capable of causing serious liver 
damage. 

1. Persons who have had a history of jaundice 
for any reason whatsoever should not work in 
exposure to known liver poisons. Similarly any 
worker who develops jaundice in the course of 
his work—whether or not it has resulted from 
such work—should be removed from further 
exposure immediately. Even after what appears 
to be complete chemical recovery he should be 
strongly advised never to work with these sub- 
stances again. The risks are too great. 

2. Persons who appear to be hypersensitive to 
these substances as evidenced by the development 
of characteristic dermatoses, for example, should 
not continue working with them. While the 
great majority of such persons never appear to 
develop any systemic disease, the fact that death 
from acute liver atrophy is sometimes preceded 
by a long-standing severe skin eruption would 
tend to suggest the desirability of regarding 
such an eruption as a danger signal. Our ex- 
perience would seem to indicate that the prompt 
removal of such an individual from further ex- 
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posure may prove to be a life-saving measure in 
a given case. 

3. It has been shown by Dr. Cecil Drinker, at 
Harvard, that rats which were apparently getting 
along perfectly well when exposed to certain 
chlorinated naphthalenes, if given a dose of car- 
bon tetrachloride (too small to have any ill-effects 
on control animal), promptly died with evidences 
of acute yellow atrophy of the liver. On the 
basis of these observations, it would seem highly 
inadvisable for individuals who are taking drugs 
which are potentially toxic to the liver, or who 
are receiving injections of arsphenamine for the 
treatment of syphilis, to work with substances 
known to be liver poisons. 

4. Similarly, persons working with these sub- 
stances should not be given chloroform or avertin 
anesthesia if they must undergo a surgical 
operation. Vice versa, persons who have re- 
cently been given these anesthetics should not 
immediately go to work with substances which 
are toxic to the liver. 

5. Pregnant women should never be exposed to 
liver poisons, since the liver, in pregnancy, is 
peculiarly sensitive to injury. 


HEN one considers the important question 

of prophylaxis, or the treatment of liver 
disease, one is impressed with how little is defi- 
nitely known on the subject. However, it is 
generally believed that the liver is greatly 
supported in its ability to withstand injury by 
toxic substances, and that the effectiveness of 
regenerative processes materially increases when 
the glycogen reserves of the liver are high. 

Minot has shown, moreover, that when calcium 
is administered, the ill-effects of liver poisons, 
such as carbon tetrachloride, appear to be 
definitely lessened. He explains this by the 
antagonistic action of calcium upon guanidin—an 
accumulation of which is produced by carbon 
tetrachloride absorption; and he believes the 
guanidin may be responsible for the clinical pic- 
ture observed in these cases. Incidentally, 
experimental guanidin poisoning is relieved by 
calcium therapy. 

For prophylaxis, therefore, to the best of our 
present knowledge, it would seem desirable for 
workers exposed to substances potentially cap- 
able of causing liver damage, to have a diet rich 
in carbohydrates and milk, supplemented during 
the day by a fair amount of candy or sugar in 
some other form. Similarly intravenous glucose 
and calcium seem to be used with good effect 
in the treatment of acute cases. The position of 
the diabetic worker in this situation is a matter 
for interesting speculation. 

Some time ago Sato obtained an extract of the 
liver which he called “Yakreton.” If administered 
properly, he believes his experiments have shown 
that this extract has the power to protect the 
liver of animals not only against toxic substances 
but against bacteria and a great variety of other 
injurious agents as well. 

More recently Neale and Winter obtained a 
crystalline substance from the liver which, if in- 
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jected into animals 24 hours in advance of ex. 
posure, definitely protected them agains’ the 
characteristic liver damage produced by carbon 
tetrachloride and chloroform. They purified this 
substance and identified it as “sodium xanthine.” 
Later they even synthesized it and got the same 
physiological response with the synthetic product, 

Clinical data with the use of these extracts is 
not available as yet, and no conclusions can be 
reached as to what their efficiency in human 
beings might ultimately be. However, though 
still in their infancy, these experiments are very 
suggestive. Perhaps better methods than we 
have any notion of at the present time will be 
available in the near future for the protection 
of workers exposed to substances potentially in- 
jurious to the liver. 


Silicosis 
JEWETT V. REED, M.D., 
Indianapolis, Indiana 


URING the past few years many states 
have enacted laws to award compensa- 


tion to workmen who develop occupa- 
tional diseases. One of the most important and 
widely discussed of these diseases is silicosis. It 
is important to the worker who contracts the dis- 
ease, to the doctor who has to diagnose and treat 
the disease, to the employer who wishes to pre- 
vent it, and to the insurance carrier who, as a rule, 
is int@rested because he has to pay compensation 
for disablement or death. A year ago the State 
of Indiana ‘passed an Occupational Disease Act, 
and those of us who are interested in industrial 
problems have been besieged with questions con- 
cerning silicosis by physicians, by employers of 
labor in the dusty trades, and by insurance com- 
panies. 

The recent literature contains many very ex- 
cellent articles on silicosis, but most of these 
articles go into the subject in such detail that it is 
difficult for the family physician and others in- 
terested in the subject to grasp the essential facts 
for their practical guidance. 

This article is simply a brief compiled from the 
recent literature on silicosis. 

Silicosis, a condition due to the inhalation of 
silica dust, is classed under pneumoconiosis, or 
the condition of “dusted lung.” Other forms of 
pneumoconiosis are the following: 

Anthracosis, the inhalation of coal dust by 
miners and those who handle coal; 

Chalicosis, due to the inhalation of lime stone 
dust; 

Siderosis, in workers in iron mines; and 

Asbestosis, which may occur in those working 
in an asbestos dust-laden air. 

Of all the forms of pneumoconiosis, silicosis and 
asbestosis are the only ones that constitute a defi- 
nite form of lung pathology. All other mineral 
dusts are practically harmless, even when inhaled 
in large quantities and over long periods of time. 
The dusts of coal, calcium, and iron may become 
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deposited in the small lymphatic vessals of the 
lungs and also in the glands of the hilum. These 
dusts may show in the x-ray film as increased 
shadows about the hilum and also as an exag- 
geration of the normal linear markings of the 
lungs. However, such mineral deposits never 
cause enough scar tissue reaction to encroach 
upon the normal lung capacity’. In fact all forms 
of pneumoconiosis, with the exception of silicosis 
and asbestosis, should not be considered as true 
diseases. The dusts of coal, iron, and limestone, 
when inhaled, simply cause dirty lungs. A dirty 
skin is not necessarily diseased, but the dirt may 
lead to a skin irritation; so a dirty lung, while not 
actually diseased, may cause a moderate amount 
of bronchial irritation. However, this is true only 
for the pure mineral dusts or those containing 5% 
or less of silica. The dusts of hard coal and of sev- 
eral of the iron ores often contain a large percent 
of silica in which case they are capable of produc- 
ing silicosis in proportion to their silica content. 

The most concise definition of silicosis is given 
by Lanza? as follows: “Silicosis is a disease due 
to breathing air containing silica (SiO.) charac- 
terized anatomically by generalized fibrotic 
changes and the development of miliary nodula- 
tion in both lungs, and clinically by shortness of 
breath, decreased chest expansion, lessened capa- 
city for work, absence of fever, increased suscepti- 
bility to tuberculosis (some or all of which symp- 
toms may be present) and by characteristic x-ray 
findings.” 


Etiology 


HE cause of silicosis is one substance only, 

silica dust, and this must be inhaled into the 
lungs. Dusts composed of the silicates and other 
substances that may cause the various forms of 
pneumoconiosis never cause silicosis unless these 
dusts are mixed with silica dust. 

The earth’s crust contains an enormous amount 
of silica in many different physical forms, the 
most common forms used in industry being the 
following: Quartz, quartzite, sand, sandstone, 
flint, tripoli, granite, chert, and diatomaceous earth. 
Less common forms are rock crystal, amethyst, 
rose quartz, agate, jasper, onyx, opal, and other 
forms of semi-precious stones. Several ores, es- 
pecially coal and iron, contain a variable amount 
of silica. 

The chief industries and activities which may 
constitute a dust hazard from the inhalation of one 
or more of the above-named forms of silica are 
the following: Building highways, driving tun- 
nels and working mines through silica-bearing 
areas and regions, using silica as an abrasive in the 
form of sandstone, as an abrasive powder and in 
sand blasting, in the manufacture of fire brick, 
glass, pottery and glazed ware, as a flux in smelting 
ores and making alloys, as a filler, in the manufac- 
ture of certain substances, for surfacing roads, as 
a heat insulator, and in the manufacture of articles 
from granite and other quartz-bearing stones. 
While the above-named industries and opera- 
tions bring their workers into contact with silica 
dust, it does not follow that they will a'l develon 
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silicosis. In order to develop this disease the silica 
dust inhaled must possess certain definite require- 
ments. 

First, the size of the dust particle is most im- 
portant. In order for a particle of silica to produce 
its harmful affect it must first enter the lung alveo- 
lus, and in order to be able to enter this small sac 
it must be 10 microns or less in diameter. All 
larger particles are swept out by the cilia of the 
bronchi and bronchioles. In most cases of silicosis 
the dust particles range between 3 and 4 microns. 

Next, in order to produce silicosis there must be 
a certain amount of silica dust inhaled. In other 
words, the concentration of the dust in the air must 
reach a certain amount. This concentration is ex- 
pressed by the number of dust particles in a cubic 
foot of air. It is generally considered that a silica 
dust atmosphere containing no more than 5 mil- 
lion particles per cubic foot is perfectly safe*. Con- 
centrations above this are dangerous in proportion 
to the degree of concentration. If the dust parti- 
cles contain some substance other than silica, the 
number of particles per cubic foot can be raised 
with safety. For example, hard coal often contains 
from 30% to 35% silica, so that it would require 
around 15 million particles of such coal dust per 
cubic foot to reach the upper limit of safety. 

The next factor in producing silicosis is the 
length of time the worker is exposed to the dust. 
It has been estimated that it takes an exposure of 
two to three years to develop the disease. This is 
probably the average minimum time. It is stated 
that: “Usually it takes seven years or more of 
exposure to silica dust for a worker to contract the 
disease. It is said that a few cases have been 
known to develop it in as short a period as one and 
one-half years, but these were under extreme and 
unusual conditions.”* 

As far as we know there are few factors that 
predispose an individual to the development of 
silicosis, all workers under similar conditions being 
equally susceptible. It has been pointed out “that 
perhaps not more than 50% of the dust in the at- 
mosphere at the breathing zone enters the lung 
because of protecting mechanisms. These consist 
of coarse hairs, which guard the nostrils; the sticky 
mucus secreted by the cells lining the nose, throat, 
trachea and bronchi, and the cilia” of the bronchial 
tubes. It has also been observed that mouth 
breathers and those who have nasal disorders that 
reduce the filtering function of these passages show 
a less resistance to the effect of inhaled silica dust. 

In order, therefore, for a person to contract sili- 
cosis, he must be exposed to a certain concentra- 
tion of silica dust, the grains of which are 10 
microns or less in diameter, this exposure to con- 
tinue for a period of two or more years. 


Pathology of Silicosis 


HE action of silica upon living tissues lends 

itself to a complete study, as “all species of 
mammals, birds, amphibians and fish that have 
thus far been tested react to silica in a specific man- 
ner,”® so that our knowledge of the pathology of 
silicosis is not confined to human postmortem find- 
ings alone. It has been definitely proved that silica 
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within the lung alveoli acts purely on account of 
its chemical nature, producing a diffuse nodular 
fibrosis rather evenly distributed throughout both 
lungs. The physical properties of the silica par- 
ticles play no part in the fibrotic changes, as “hard, 
sharp particles of diamond, aluminum oxide and 
carborundum cause no fibrosis.”* It has also been 
demonstrated that silica in solution or in a col- 
loidal or non-crystalline form, when injected into 
the tissues, leads to a proliferation of fibroblastic 
cells. In other words, silica acts upon the lungs 
because of its chemical nature rather than as a 
physical agent. 

Silicosis is a progressive disease, and the amount 
of fibrosis in the affected lungs is about in propor- 
tion to the length of time the worker has been ex- 
posed to silica dust. Variations in this progression 
will depend upon the variations in the concentra- 
tion of the dust particles, and also upon the per- 
cent of silica in the particles. It has also been defi- 
nitely shown, both in man and in animals, that the 
complete removal from the silica exposure does 
not stop the progression of the disease at once, but 
that the fibrotic changes continue to develop for 
another one to two years, probably due to the con- 
tinued action of the silica that has been stored in 
the phagocytic cells and lymphatics.’ 

There is considerable evidence that several of 
the compound dusts containing silica produce less 
damage than would occur if the same amount of 
pure silica were inhaled. In other words, the sub- 
stance mixed with the silica exerts a protective 
action inhibiting to a certain degree the action of 
the silica upon the tissues. It has been noted that 
granite cutters develop silicosis only after very 
long exposure, that workers in calcined gypsum 
(plaster of Paris) seldom develop silicosis even 
when they have been subjected to long periods of 
work in an atmosphere of silica dust. To a less 
degree the same is true of the dust of iron ore when 
naturally mixed with silica.® 

As mentioned above, the chief action of silica 
upon the lung tissue is to produce a diffuse nodular 
fibrosis. At first these nodules are so small that 
they can only be seen with the microscope. As 
the disease progresses, these nodules grow larger, 
and become visible to the naked eye on gross sec- 
tion of the lung. They can also be seen as small 
round shadows on the x-ray film. With further 
progression, these nodules become still larger, and 
finally coalesce. With the progression of the nodu- 
lar fibrosis there is a gradual encroachment upon 
the normal air space of the lungs, but even in ex- 
treme cases it is rare to find the total reduction 
in air space to exceed the residual air capacity of 
the lungs. With the obliteration of air cells of the 
lungs there is a certain degree of compensatory 
emphysema. 

The fibrotic nodules may extend to the surface 
of the visceral pleura, but uncomplicated silicosis 
never causes a pleurisy or pleural adhesions. 


Considerable work has been done to determine 


whether or not silicosis occurs in other organs or 
tissues in those exposed to silica dust. In experi- 
mental animals it has been shown that silica can 
cause fibrosis in most organs and tissues, but in 
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man, even when suffering from a most pronounced 
grade of silicosis of the lungs, the silicotic fibrosis 
in other organs is so slight as to be of no patho- 
logical or clinical significance. 

Silicosis is not accompanied by fever or any 
form of toxic disturbance. 


Symptoms 


= symptoms of uncomplicated silicosis are 
directly proportional to the pathological 
changes in the lungs, that is, the reduction of air 
space by the fibrotic nodulation. The disease may. 
be well advanced before the patient becomes aware 
of any discomfort. As the reduction in lung air 
space continues he may notice shortness of breath ° 
on exertion. This is the chief symptom of uncom- 
plicated silicosis, and it seldom reaches a degree 
sufficient to disable -the patient unless he is re- 
quired to put forth an unusual effort. The margin 
of safety of the lung capacity is a large one, as an 
individual can carry on with only one-fourth of 
his normal capacity. “He has merely reduced his 
reserve capacity and only manifests shortness of 
breath when sudden violent exercise creates a 
sudden demand for a large amount of oxygen.” 

Dizziness, general weakness, and headache have 
been mentioned as symptoms of silicosis, but in 
most cases these symptoms are directly associated 
with the dyspnea. 

Due to the fibrotic changes the lungs become less 
elastic and the normal chest expansion is reduced. 

The physical signs found in uncomplicated sili- 
cotic lungs are of little importance. When the 
silicosis is accompanied by one of the other forms 
of pneumoconiosis the signs of chronic bronchitis 
may be present. When complicated by tuberculo- 
sis, however, the physical signs become most im- 
portant. 


X-Ray Changes in Silicosis 


I* ORDER to study and diagnose silicosis by 
means of the x-ray, one must be quite familiar 
with the normal lung markings and also the mark- 
ings due to the non-silica dust reactions. Everyone 
living in a dusty or smoky city shows on the x-ray 
films of his lungs an exaggeration of the normal 
lung markings. Those working in the non-silica 
dusty trades show an even greater exaggeration 
of these markings, the so-called linear markings 
or linear bands that radiate from each hilus along 
the course of the blood vessels, bronchi, lymphatics. 
and interlobular septa, together with an increased 
density of the tissues at the roots of the lungs. 
Similar markings may occur in persons suffering 
from chronic pulmonary infections, chronic bron- 
chitis, and in circulatory disturbances in which 
there is a chronic passive congestion of the lungs. 
These linear markings also become more marked 
with advancing age. 

The x-ray films of a silicotic person who is free 
of complications or infection may be classed in one 
of three stages: 

1. Stage of perivascular, peribronchial, and 
lymph node proliferation, together with an irregu- 
lar exaggeration of the linear markings. 

2. Stage of diffuse fibrotic nodulation. 
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3. Stage of coalescence of the fibrotic nodules, 
with the formation of conglomerate masses.’° 

Srace No. 1 is the pre-nodular stage and shows 
itself on the x-ray films only as an exaggeration of 
the linear markings. A diagnosis in this stage can 
seldom be made either from the x-ray or the clini- 
cal findings, but the presence of these markings in 
an individual working in an atmosphere of silica 
dust should call for repeated x-ray films made 
every four to six months. 

Srace No. 2 is the stage of discrete nodulation. 
“Gross examination of such lungs shows sharply 
defined, hard fibrous nodules, not over 4 mm., and 
usually 2 to 3 mm. in diameter, uniformly distrib- 
uted throughout both lungs. A roentgenogram 
shows these clear cut nodules uniformly distrib- 
uted throughout both lungs with or without asso- 
ciated clear zones of emphysema in the outer and 
lower portions. The shadow of the mediastinum 
is wide if the contained tracheobronchial lymph 
nodes are enlarged.”™ 

Stace No. 3 appears when the fibrotic nodulation 
progresses to the point that the nodules coalesce to 
form conglomerate nodular masses. 

X-ray films of pure uncomplicated silicosis in 
the second and third stages are, as a rule, fairly 
easy to diagnose, but when the dust is composed 
of silica plus another mineral such as coal or iron 
the x-ray picture will be a combination of the 
nodulation of silicosis plus the linear markings of 
the anthracosis or siderosis. A silica content of an 
ore dust no greater than 5% is harmless and cannot 
be demonstrated on the x-ray film. A silica con- 
tent ranging between 5% and 25% shows nothing 
but an exaggeration of the linear markings, that 
is, a first stage. With a silica content of 25% or 
more a definite silicosis may occur, and the x-ray 
films will show a combination of the nodular 
fibrosis of silicosis together with the linear mark- 
ings of the other mineral. “The picture produced 
by a mixture of silica and other substances is char- 
acterized by its variable nature. Depending upon 
the amount of silica entering the lung, one may 
find anything from an almost pure linear or peri- 
lymphatic type of reaction, ordinarily produced 
by non-silicious dusts to nodular lesions with or 
without the central core of more typical silicotic 
fibrosis. Such pictures are encountered in the 
anthroco-silicosis of hard coal miners or the sidero- 
Silicosis of hematite miners.”!2"8 

No matter whether the silica is pure or mixed 
with some other mineral, the silicotic evidence on 
the x-ray film is always in the form of fibrotic 
nodulation. This nodulation can only be confused 
with miliary tuberculosis and metastatic malig- 
nancy of the lungs, but when these conditions are 
present the clinical evidence will make clear the 
differentiation. Certain forms of fungus infection 
of the lungs may be confusing. In this case there 
ls an exaggeration of the linear markings plus 
diffuse shadows in both lungs, but these shadows 
are never definitely nodular. 

So far we have considered silicosis uncompli- 
tated by infection. Many men so affected are 
unaware of their silicosis and continue in their 
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dusty trades for periods of 30 or more years. Such 
cases are found because of the routine x-ray exam- 
ination of the lungs now required by many em- 
ployers of labor in the various dusty trades. A 
few of these men complain of shortness of breath 
on exertion due to the reduced air capacity of the 
lungs, while others show a varying degree of asso- 
ciated chronic bronchitis. Both of these conditions 
or complications in a certain number of silicotic 
persons may finally reach such a degree as to cause 
a partial or total disablement. 


Silicosis and Tuberculosis 


ROM the foregoing we can conclude that sim- 

ple silicosis of itself does not constitute a par- 
ticularly serious industrial problem, but in a great 
many instances it may develop into a very serious 
problem owing to the fact that persons who have 
developed silicosis are very likely to develop 
tuberculosis of the lungs. 

Gardner stated: “At least 75% of those human 
beings who develop silicosis die of tuberculosis 
which may make its appearance at any stage of 
the disease.”4* This percent is high compared 
with recent figures; nevertheless, we must keep 
in mind that pulmonary tuberculosis is a serious 
and common complication of silicosis. 


Pathology of Silico-Tuberculosis 


ABORATORY and clinical studies have demon- 
strated that the presence of silica aids in the 
growth of the tubercle bacilli. “Prince, of Toronto, 
demonstrated that the addition of soluble sodium 
silicate to artificial culture media accelerated the 
growth of the tubercle bacilli.”"° “In the animal 
body, Kittle, the Saranac Laboratory group, and 
others, have demonstrated that tubercle bacilli 
begin to grow quite rapidly in tissues that are re- 
acting vigorously to injected or inhaled silica.”'® 
A person with silicosis may develop tuberculosis 
in one of three ways: 

1. He may have a quiescent or clinically healed 
focus of old tuberculosis in one or both lungs. 
With the establishment of the silicosis the old in- 
fection is reactivated. This is probably the most 
common method of developing silico-tuberculosis. 

2. A person may be suffering from an active pul- 
monary tuberculosis which has not reached a dis- 
abling stage. He obtains employment in a silica 
dust trade. In such a case the silicosis develops 
after the tuberculosis, but the presence of the sili- 
cosis rapidly aggravates the infection. 

3. A. person may develop silicosis and remain 
free from symptoms for a few to many years. He 
then contracts tuberculosis from some outside 
source, either from a fellow worker or from a 
contagious source at his home. In such a case the 
tuberculosis will progress more rapidly than when 
implanted upon a non-silicotic lung. 


Symptoms and Findings in Silico-Tuberculosis 


HE symptoms and physical signs of silico-tu- 
berculosis differ little from those found in the 
various forms of non-silicotic pulmonary tubercu- 
losis. One point of difference is that in silico- 
tuberculosis the bases of the lungs are more fre- 
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quently involved than the apices. Again the dem- 
onstration of the tubercle bacilli in the sputum 
is often difficult in silico-tuberculosis. 


X-Rays of Silico-Tuberculosis 


HE x-ray films of a patient suffering from silico- 

tuberculosis show the shadows of silicosis plus 
those of tuberculosis. The interpretation of such 
films may at times be most difficult. In many 
films showing silicosis plus the shadows of old 
healed tuberculosis it may be impossible to deter- 
mine by x-ray if the latter has become active. In 
these patients the clinical features of the case are 
most important. Again, the presence of tubercu- 
losis in a silicotic lung of the third stage in which 
the film shows many conglomerate masses may be 
very difficult to determine. 

From our experience we feel that the diagnosis 
of uncomplicated silicosis can be made by the 
average physician after studying several of these 
films, but we also feel that if there is any question 
of the presence of silico-tuberculosis the films 
should be studied by a trained roentgenologist. 


Practical Considerations 


HE National Silicosis Conference of 1937!7 


gives the following figures: 
It is estimated that in the United States there are: 


49,000,000 workers. 
1,000,000 are exposed to some form of silica hazard. Of 
these 
500,000 are exposed to a serious hazard. 
110,000 have silicosis of some degree. Out of this 
number 
5,000 suffer some form of disablement. Of this group 
the majority will have a silico-tuberculosis. 
The minority of this group will be only partial- 
ly disabled on account of chronic bronchitis or 
of reduced lung air capacity. 
105,000 have silicosis but no disablement. 


Regarding the above figures the Conference di- 
vides them into four groups and makes the fol- 
lowing observations: 

Group 1. This contains that part of the 5,000 
who have silico-tuberculosis. These men are to be 
considered totally disabled until their tuberculosis 
is either arrested or healed. 

Group 2. “The remainder of the 5,000 workers 
who have silicosis and disability in some degree, 
but no tuberculosis, should in the majority of cases 
continue to work. While a few persons may still 
be of the opinion that such workers are ‘through’ 
and doomed to an early death, every study con- 
ducted thus far confirms the fact that the great 
majority of these men will not necessarily progress 
from bad to worse. Perhaps it may be wise to 
transfer some workers to other employment, but 
many may be continued at their regular occupa- 
tions if known methods are applied to control the 
dust and if special care is employed to prevent the 
development of tuberculosis, pneumonia and other 
lung complications.” 

Group 3. “To the 105,000 workers who have sili- 
cosis, but no disability and no tuberculosis, the 
problem is not particularly serious. It is gener- 
ally agreed that, if the dust is properly controlled 
at all times, such workers would be as well off in 
continuing at their present jobs as if they were 
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discharged or transferred to other employment, 
Therefore, such men should be permitted to con- 
tinue work at their regular occupations, but known 
methods of controlling dust should be applied and 
care should be used to prevent the development 
of tuberculosis, pneumonia, and other lung com- 
plications.” 

Group 4. For the benefit of the approximately 
900,000 workers who are exposed to silica dust but 
who do not have silicosis, all emphasis again should 
be placed upon the application of known methods 
of controlling dust.” 

In this Conference it is also stated: “From a 
purely statistical point of view, therefore, the prob- 
lem of silicosis is not as serious or as general as 
some other industrial problems, such as lead poi- 
soning and industrial accidents.” 

Many physicians will be asked by the employers 
of labor in the various dusty trades as to the best 
way of handling their silicosis problems. These 
employers should be advised, in brief, as follows: 

The dusty air surrounding the workmen should 
be investigated by a safety engineer to determine 
the number of dust particles 10 microns or less in 
diameter, per cubic foot of air. The silica content 
of the dust should be determined chemically. 
These facts will determine whether or not there 
really is a silica hazard, and to what degree it is 
present. 

If a silica hazard is present the next step is an 
engineering problem, to reduce the hazard by 
“good-housekeeping” shop practice, by proper ven- 
tilation, and, where the dust cannot be eliminated, 
to furnish respirators to the workmen. (However, 
it has often been found difficult to persuade the 
men to wear these.) If the silica hazard cannot 
be eliminated, the workmen should be rotated in 
their jobs so that for two to three days a week 
they can be removed from the dusty atmosphere. 

The physician’s duty when a silica hazard is 
present is to examine all of the exposed workers. 
This should consist of a general physical examina- 
tion together with a flat film of the lungs, taken 
under standard conditions. If the findings are un- 
usual or difficult to interpret in the flat films a 
stereo set of films should be made. From these 
examinations the physician should be able to place 
the workmen in one of the four groups as men- 
tioned above. 

Group 1. Those with definite silico-tuberculosis. 
These men are totally disabled and should be 
placed where they can obtain proper treatment. 

Group 2. Those with silicosis who are free from 
tuberculosis, but who are partially disabled be- 
cause of chronic bronchitis or from a reduced air 
capacity of the lungs. These men should be re- 
moved from the silica dust atmosphere and given 
work suitable for their general physical condition. 

Group 3. Those who have silicosis, but who are 
free from symptoms. These men are not disabled, 
but they should be removed from the influence of 
silica dust and allowed to do other types of work. 

Group 4. These are the men who have been 
working in a silica dust atmosphere, but are free 
from silicosis. These should continue to work, but 
alternating their jobs so that for two to three days 
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a week they can be in a silica dust free atmosphere. 

In all forms of work in which there is a silicosis 
hazard all of the men should have a flat film of the 
lungs made at least once a year. There will be a 
certain number of cases in which it will be im- 
possible to determine definitely whether or not 
there is a beginning silico-tuberculosis. In such 
cases a physical examination plus x-ray films 
should be made every three to six months. 
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Management of Compression 
Fractures of the Dorsi- 
Lumbar Spine 


B. Koven, M.D., F.A.C.S., 
and 
M. T. Koven, M.D., F.A.C.S., 
Brooklyn, New York 


NTIL the last decade the treatment of com- 
pression fractures of the dorsi-lumbar re- 
gion was neglected to a status whereby a 
patient was put to bed to remain on his back for 
a considerable period of time. The fear existed 
that if any interference was done, barring the ne- 
cessity where a laminectomy was indicated for 
the relief of nerve symptoms, the condition would 
be made worse. 

During back rest the patient had difficulty in 
turning on account of pain, so that pneumonia 
was not an infrequent complication. Despite pro- 
longed bed rest on a fracture board, or a Bradford 
frame, there was not adequate correction of the 
deformity, so that when these patients recovered 
they were left with “lame” backs due to faulty 
vertebral alignment. Backaches were of such 
nature that the ability to resume work that neces- 
Sitated activity of the back was definitely im- 


peded 
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Wih modern methods of adequate treatment a 
patient who has a compression fracture without 
paralysis should get a result which will permit 
intense activity of the back. 

Given a history of a fall from a height, with 
pain and stiffness of the back, an examination is 
made to determine areas of definite bony tender- 
ness. 

This point is stressed here, as often one is mis- 
led in the localization of a spinal fracture due to 
radicular pain away from the site of injury. The 
localized tender area at times associated with a 
prominence of the spinous process is essential for 
proper localization of the x-rays which are taken. 
The views are the antero-posterior and the lateral. 
The lateral is the most important to show wedg- 
ing or compression of the body. In examining 
x-rays, one is struck by the various phenomena 
of compressions. In some cases the impaction is 
such that the line of fracture is difficult to visual- 
ize. The site of compression is usually the upper 
surface of the body involved. 

The most frequent fracture sites are the lower 
dorsal and the upper lumbar vertebra, with the 
twelfth dorsal and the first lumbar chiefly in- 
volved. 

If the patient can be easily turned, oblique 
views are taken to note any fracture of the lamina 
or the articulations. 

In 1929, Davis' showed brilliant results with 
manipulation followed by plaster fixation. He 
proved by clinical results and x-rays that an- 
atomic restoration and a useful back are possible. 
A number of workers followed, demonstrating 
excellent results obtained by different methods. 
All have agreed that hyperextension is the neces- 
sary goal to disimpact the compression of the an- 
terior portion of the vertebra that results, due to 
the usual mechanism of the injury which is a 
jack-knifing of the spine. 

Wm. Rogers? constructed a frame for producing 
gradual hyperextension. The apparatus is in- 
genious and has given excellent results to those 
workers who have used this procedure. 

Watson Jones* simplified the situation by 
placing the patient prone between two tables, 
separated so as to allow the body to sag, thereby 
producing the desired hyperextension. He ob- 
tained results without the use of unusual appa- 
ratus by this simple method that requires no anes- 
thesia except preliminary morphine. 

Bohler commended Watson Jones’ technique, 
except varied in that he gives the patient peri- 
spinal nerve blocks with novocain before placing 
in position. 

Conwell* has modified the convex frame of 
Herzmark, and has recorded excellent results 
with this form of hyperextension. 

Ryerson® places an automobile jack modified 
with a supporting plate at the site of fracture and 
produces hyperextension. 

All of the methods have given excellent results, 
not only to the originators, but in reviewing the 
literature there is also found adequate testimony 
of the efficiency of these methods by others. 
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N THE past we have had occasion to use some 

of these procedures. As with many others, we 
do not as yet feel confident to use forceful manipu- 
lation as advocated by Davis. The methods of 
Rogers and Conwell require special apparatus 
with which the average institution is not equip- 
ped. Placing the patient between tables as out- 
lined by Watson Jones is simple and is advocated. 
We have found hyperextension by this means at 
times inadequate, owing to marked spasm of the 
back muscles and the protective spasm of the ab- 
dominal muscles. The automobile jack, although 
readily available, is frequently difficult to bal- 
ance against the desired area to be compressed, 
due to marked local pressure. 

Within the last two years we have used a sim- 
ple method for producing hyperextersion in such 
a way that a force of direct compression is pro- 
duced on the posterior aspect of the spine at the 
site of the fracture with adequate counter pres- 
sure of the upper portion of the body and the 
lower extremities. 

The armamentarium necessary is available in 
every hospital. The effect is obtained by jacking 
an operating table on which a kidney plate is 
placed at the site of the fracture. 

METHOD: Preliminary morphine is administered. 
Before commencing the procedure about 30 cc. of 
1% solution of novocain are injected peri-spinal- 
ly at the site of the fracture. A stockinette is ap- 
plied. Circumferential marking is made across 





A simple method—using an operating table with 
a kidney attachment 


the chest or abdomen at the site of fracture, using 
a colored solution, as mercurochrome. The pa- 
tient is placed on the table in a supine position 
with the fracture site at the middle of the kidney 
plate. The wheel controlling the kidney plate 
elevation is turned gradually. At the same time, 
the leaves of the table are dropped until an exag- 
gerated degree of hyperextension is obtained. At 
this time, padding is applied and a heavy anterior 
lateral plaster shell is molded that extends from 
the upper sternum to the groin. This shell is re- 
inforced by temporary flannel bandage or, if 
there is sufficient space to work under the table, 
the back is encircled with plaster bandages. After 
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the shell hardens the patient is turned prone and 
placed between two tables and the back portion 
of the cast is completed. 

The contra-indication to the use of hyperexten- 
sion is where there is gradual paralysis. Should 
there be evidence of associate fracture of the 
lamina with the body there should be caution as to 
forceful hyperextension, due to possible compres- 
sion of the posterior neural arch into the cord. 

When should reduction be done? There are 
many advocates who suggest immediate reduc- 
tion. From experience, it is deemed advisable to 
wait several days to watch for possible paralysis 
of the lower extremities. Abdominal paresis 
sometimes develops the first few days, which re- 
sults in marked abdominal distention. With a 
cast applied, even after a window is cut in the 
cast, the pressure is often unbearable. It is pos- 
sible to disimpact a compressed vertebra without 
difficulty within the first 10 days after an injury. 

The cast is maintained for about eight weeks, 
and it is often advisable to maintain bed rest for 
about 12 weeks in all. During cast and bed con- 
finement free movement is permitted. It is es- 
sential that the patient be made to do simple ex- 
ercises such as leg raising and extension of the 
back muscles by simple means to maintain mus- 
cular tone. Following, a well-fitting brace is ap- 
plied which is worn for about six months. 


UMMARY: A brief resumé is given of some of 

the accepted methods for reduction of dorsi- 
lumbar compression fractures. 

A simple method available in any hospital using 


** an operating table with a kidney attachment is 


presented. 
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American Railway Surgeons 


HE American ASSOCIATION OF RAILWAY SUR- 

GEONs will hold its Forty-Ninth Annual Meet- 

ing at the Palmer House, in Chicago, on 
September 19, 20, and 21, 1938. 

Dr. Harvey Bartz, Chief Surgeon of the Penn- 
sylvania Railroad is President of the Association; 
Dr. T. L. Hansen, Chief Surgeon of the Rock 
Island Lines, is Treasurer; and Dr. D. B. Moss, 
Chief Medical Officer of the Burlington Lines, 1s 
Secretary. 

Scientific and commercial exhibits will be an 
attractive feature of this convention. The pro- 
gram of the sessions will be announced in an early 
issue of this magazine. 
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Acute Lead Poisoning: 


Industrial 
II. Laboratory Studies in 50 Cases— 


IrnvinG Gray, M.D., F.A.C.P., 
and 
IRVING GREENFIELD, M.D., 
Brooklyn, New York 


the results of a study of the history and 

physical findings in a group of 50 men, who 
had acute lead poisoning. In this publication we 
are reporting the results of the laboratory studies 
in this same group of 50 men. 

These studies included: 

I. Blood Examination: 
(a) Red blood cells and hemoglobin. 
(b) White blood cells. 
(c) Differential count. 
(d) Platelets. 
(e) Basophilia. 
(f) Blood chemistry. 

II. Renal function. 

III. Liver function. 

IV. Gastric function. 

V. Lead in biological materials, (stool, whole 

blood, and urine). 

These patients were not exposed to any single 
industrial hazard. They included riveters, paint- 
ers, water-tank cleaners, and lead smelters, in the 
following order of frequency: 


[' A preceding communication,’ we presented 











Cuart I 
OccUPATIONAL DISTRIBUTION OF 50 PATIENTS 

No. of 

Occupation Cases 
OT, ELT AE 35 
RA AE Pecan tere ea ene eee se Renee eee 9 
TEENA AREALES SR ee tar Sara TS 4 
TMI ic cniscech chsh ple cctghbuedeeapiiamalaie 2 





The riveters? were engaged in the construction 
of a tower of a bridge. They inhaled lead fumes 
and lead dust within an enclosed chamber, when 
the hot rivets melted the red lead covering the 
steel. 

At no time previously, in the many years 
of their occupation, did they have any symptoms 
or signs of lead poisoning, by reason of the fact 
that their work was done in the open. All 50 pa- 
tients were admitted to the hospital for treatment. 
In the entire group, whenever possible, biological 
specimens were obtained and studies of the renal, 
hepatic and gastric function were done, prior to 
any attempt to influence the lead metabolism.® 


I. Blood Examination 


ED Bioop CELLS AND HEMOGLOBIN: 
The hemoglobin was estimated by the Sahli 
method. It ranged between 70% and 88%, with 
an average for 50 patients of 75%. The red blood 
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cells ranged from 3.0 m. to 4.2 m., with an average 
of 3.6 m. for all patients. Aub* reported that the 
irritating effect of lead on bone-marrow ultimately 
produced a definite change, resulting in a de- 
creased output of normal red cells, a release of 
immature cells and a relative increase in the num- 
ber of leukocytes. Hamilton® stated that “stippled 
cells are really degenerated red blood cells.” In 
this author’s opinion, changes in the blood cells 
constituted the earliest sign of lead intoxication. 
The development of symptoms in the gastro-intes- 
tinal tract or nervous system may precede the 
blood changes where there is a sudden and large 
increase in exposure to the lead hazard or where 
there is a complicating illness. If the exposure is 
comparatively regular and quantitatively constant, 
the first sign is likely to be a drop in the hemo- 
globin content of the blood. This is frequently ac- 
companied by an increase in stippled red blood 
cells and a diminution of the red blood cells. 

(B) Wurre Bioop CELLs: 

In this group of 50 patients, the total white blood 
cell count ranged from 6,000 to. 18,000. Polyneu- 
cleosis was noted in a group of seven individuals 
whose oral hygiene was poor. Excluding this 
group of patients, the count was well within. nor- 
mal limits in the remaining 43 patients. Bell, 
Williams and Cunningham,® in studying a group 
of patients who had received intravenous injec- 
tions of colloidal solutions of lead for the treat- 
ment of carcinoma, reported that the initial leuko- 
cytosis, which reached its height within 48 hours 
after the injection was given, ranged as high as 
20,000. However, whether this was due, as the 
authors noted, to the action of the lead on the 
reticulo-endothelial system or whether it was due 
to the autolytic process and absorption of the for- 
eign protein often associated with malignant dis- 
eases, could not be determined. 

(C) DiIrreRENTIAL COUNT: 

A uniform smear was made and stained with the 
Wright stain. The differential study was then 
carried out under oil immersion. Twenty-five pa- 
tients (50%) had a lymphocyte count of over 25%. 
The highest lymphocyte count was 46% and the 
lowest was 12%. The average for the entire group 
was 29%. The large mononuclear cell count in 
nine (18%) of this group was 3%. The highest 
mononuclear count was 5%. Fifteen (30%) of the 
patients had an eosinophilia of 3% or more. The 
highest eosinophile count was 7%. We were un- 
able to elicit, from any of these 15 patients, a his- 
tory of any allergic state, which might account for 
the eosinophilia. We raise the question here, 
whether or not the ingestion or inhalation of lead 
can produce an eosinophilic response in the normal 
individual, similar to that seen in atopic individ- 
uals. Mayers,’ found that 62% of 381 cases of lead 
poisoning. which she studied, had a lymphocyte 
count of over 35%. The large mononuclear cells 
in this group were increased in 30% of the cases 
studied. Legge and Goadby,® consider a mono- 
nucleosis characteristics of lead poisoning. Shie,® 
found an increase in the large mononuclear cells 


in his cases. 
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(D) PLATELETs:, 

In a study of 42 individuals with “moderately 
severe plumbism” Jones,’® noted an average plate- 
let count of 130,000 per cubic millimeter. In 70% 
of our cases the platelet count was below 200,000 
per cubic millimeter. In one of our cases we noted 
a platelet count below 100,000. In spite of the 
marked reduction in the number of platelets, this 
patient had no evidence of hemorrhagic tendencies. 
The bleeding time in this group was within one to 
three minutes and coagulation time within four to 
eight minutes. There was no relationship between 
the platelet count and the coagulation time. 


(E) Punctate BASOPHILIA: 

Stippling of the red blood cells or punctate baso- 
philia has long been recognized. As early as 1885, 
Ehrlich,!! described this condition as the presence 
of basophilic granules in certain red cells. Baso- 
philic stippling in association with lead poisoning, 
however, was first pointed out by Behrend,” in 
1889. The attention of many investigators was 
immediately focused on the study of stippling, its 
causation, its relationship, and, more especially, 
its significance. 

Because of the completeness of the recently pub- 
lished work of Pappenheim™ and Naegli,* a de- 
tailed account of the results obtained, and the 
theories evolved, concerning stippling of the red 
blood cells, is unnecessary here. Punctate baso- 
philia is present in practically all workers exposed 
to the lead hazard. The larger the granules the 
greater the significance which should be attached 
to stippling as denoting excessive absorption of 
lead. Sellers,!° has remarked on the different types 
of granules found in red blood cells and has at- 
tached significance to the size of the granules in 
relation to the severity of the intoxication. 

Key,'® noted that polychromasia, punctate baso- 
philic stippling and reticulation were manifesta- 
tions of but one phenomenon, namely, the pres- 
ence of basophilic substance in the protoplasm of 
the red blood cell. Hawes," believing that poly- 
chromasia and basophilic stippling represented but 
different phases of the same process, made no dis- 
tinction between cells exhibiting both phenomena 
and reported them as one. Jones,'* was of the 
opinion that basophilic substance could be demon- 
strated as a form of polychromatophilia, punctate 
basophilia or reticular designs, depending upon 
the staining method used. The presence of stip- 
pling in the blood smear, must be regarded with 
caution. 

The presence of stippled cells in a blood smear 
was indicative of lead absorption, according to 
Marks,”® if primary anemia, the leukemias, malaria 
and benzol poisoning could be excluded. It is not 
possible to estimate the amount of absorption of 
lead nor the duration of exposure to the lead 
hazard from a determination of the number of the 
stippled cells. Furthermore, it is not possible to 
estimate the severity of the intoxication, nor judge 
the progress of the case of lead poisoning from a 
study of a single blood smear. 

The method of Lane,”° was used in our studies 
to report the number of stippled cells. A uniform 
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smear was made and stained with the Wright siain. 
Study for stippling was then done under oil im- 
mersion. It was noted (as described by Lane) 
that there were approximately 200 cells per field. 
One hundred fields were searched for the presence 
of stippled cells. Stippling was reported in terms 
of the number of cells seen per one million red 
blood cells. 

The stippled cell count in some of our cases was 
as high as 1500 stippled cells per one million red 
blood cells (15 per 50 oil immersion fields). 
Belknap,” attached great significance to repeated 
study of blood smears for stippling. He believed 
that the presence of five or 10 stippled cells per 50 
fields (500-1000 per one million red blood cells) 
does not necessarily indicate anything more than 
lead absorption. McCord*? and his co-workers 
noted that the qualitative demonstration of stip- 
pled cells proved of no value in the diagnosis of 
clinical lead poisoning. 

In our group basophilic stippling was present on 
the control smear in 20 (40%) of the patients. An 
average of 10 stippled cells per 50 oil immersion 
fields was noted. Our studies did not indicate any 
relationship between the size of the granules and 
the severity of the clinical symptoms. 


(F) Bioop CHEMIsTRY: 
Blood was drawn routinely on admission for 
chemical study. 











Cuart II 
BLoop CHEMISTRY STUDIES IN ACUTE LEAD POISONING 
Minimum Maximum 
No.of per 100 cc. per 100 cc. 
Cases of Blood of Blood 
| TIER OE 43 86 mgm. per 
100 cc 114 
a 40 10.9, 33.8* 
eee 1.1 2.3 
ee ee  & | —- 
CO: combining power. 10 .... 48.7 Vol.% ... 61.3 Vol. % 
=a 8.6 13.8* 
PROspROrUs ..................- foe 1.1 la 


* One patient had a retention of nitrogen. 





A review of the second chart indicates that the 
values obtained for, sugar, urea, creatinine, uric 
acid, carbon dioxide combining power, calcium, 
and phosphorus were within normal limits. One 
patient had a retention of nitrogen. This was a 
white male adult, 45 years of age, who had a blood 
urea of 33.8 milligrams, and a creatinine of 2.3 
milligrams. Studies indicated that we were deal- 
ing with a case of acute lead poisoning complicat- 
ing chronic glomerulonephritis. This worker had 
been exposed to the lead hazard for 15 years, and 
stated that he had never been ill prior to the onset 
of the acute abdominal episode, so frequently seen 
in lead poisoning. The patient denied having had 
any of the infectious disease of childhood. On the 
very first examination nitrogen retention, low 
hemoglobin and red blood cell count, and albumin 
and casts in the urine were noted. There was no 
history of any of the childhood exanthematous dis- 
eases, nor was there any history of recurrent sore 
throats. 
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Glomerulonephritis is a slowly developing dis- 
ease which is often insidious in its onset. The 
disease progresses unnoticed up to the stage when 
the renal damage is so great that the kidney can 
no longer carry on its function adequately. Such 
a sequence of events is not uncommon in the non- 
industrial population. Not infrequently a diag- 
nosis of chronic glomerulonephritis is made and 
nitrogen retention is noted. Yet as far as we can 
ascertain, a clear cut history of an etiologic factor 
is lacking. It is often difficult to set the time of 
onset of this disease with any reasonable degree 
of assurance. If this is true in the non-industrial 
population are we justified in attributing the 
uremia, which ultimately cost this patient his life, 
to lead which he absorbed as a result of his occu- 
pational exposure? 


Il. Renal Function 


Brey ne were done routinely on all of 
our 50 patients. These examinations includ- 
ed specific gravity and reaction. Albumin was 
tested for by means of boiling, plus the addition 
of acetic acid. Benedict’s solution was used to test 
for sugar. Microscopic examination, for casts in 
the urine, served to indicate renal damage. Con- 
versely, the absence of albumin and casts should, 
therefore, indicate fairly good renal function. On 
repeated examinations, the urine of all but the one 
patient mentioned above remained negative for 
albumin and casts. None of our patients had dia- 
betes. Single specimens of urine showed a wide 
range of concentration. Further studies to deter- 
mine the status of kidney function were carried 
out. 











Cuart III 
RENAL FUNCTION TESTs IN ACUTE LEAD POISONING 
No. of 
Procedure Cases Result 
gE 49 ... No albumin, sugar, or 
casts. 
Dilution and concen- 
| renee 10 .... Specific gravity varied 
from 1004-1025. Nor- 
mal day-night ratio. 
Urea clearance test ............... 8 .... 35-50 cc. of blood 


cleared of urea per 
minute. 

Normal amount (60 to 
80%) of dye excreted 
in 2 hrs..and 10 min. 


Phenolsulphonthalein test .... 5 .... 


* One patient had glomerulonephritis. 








The dilution and concentration tests were done 
to determine kidney function with a measured 
amount of fluid over a period of 24 hours. Speci- 
mens were collected at hourly intervals from 7:00 
A.M. to 1:00 p.m. and then every two hours until 
9:00 pa. The night specimen was collected from 
9:00 pz. until 7:00 a.m. the following morning. 
The rcsults of 10 such examinations indicated good 
Concentrating power, a wide range of specific grav- 
ity, and a normal day-night ratio. Urea clearance 
tests were done on eight patients. Particular at- 
tention was paid to the time of collection of the 
Specimens for study. The Addis ratio indicated 
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that from 35 to 50 cc. of blood were cleared of urea 
per minute. Five patients were given 1 cc. of 
phenolsulphonthalein, intramuscularly about 10 
minutes after they had taken a large glass of water. 
The bladder was emptied at the time of injection. 
Specimens were collected 1 hour and 10 minutes, 
and again, 2 hours and 10 minutes after the injec- 
tion of the dye. Between 60 and 80% of the dye 
was recovered by the second hour. From the fore- 
going, one may conclude that the renal function of 
those patients who were studied remained well 
within normal limits. 


Ill. Liver Function 


ye and his colleagues have demonstrated ex- 
perimentally the fate of lead which gains 
entrance to the body by way of the gastro-intesti- 
nal tract. Most of the lead passes through the ali- 











Cuart IV 
Tests or LIVER FUNCTION 
No. of 
Procedure Cases Result 
Bromsulphalein test ............ 5 .... Less than 15% of dye 


retained 1 hour after 
injection. 

Normal curve, peak 
reached within 1 hour 
after ingestion of 100 
grams of glucose and 
a return to normal 
within 2 hours. No 
sugar recovered from 
urine. 

Less than 6.0 grams 
excreted in 4 hours. 


Glucose tolerance test -......... oa 


Galactose tolerance test ........ i. on 





mentary canal unabsorbed and may be recovered 
in the feces. Carlson and Woelfel** have shown 
that even the most insoluble of inorganic com- 
pounds of lead, can be dissolved to some extent by 
the gastric juices. The greater portion of the ab- 
sorbed lead is taken up by the liver and re-excreted 
into the intestinal tract via the bile. Lead is known 
to be stored in the liver in acute lead poisoning. 

In order to determine whether the liver was 
damaged by the lead which passed through it, the 
galactose tolerance, glucose tolerance and brom- 
sulphalein excretion tests were employed as tests 
of liver function. The glucose tolerance test*® was 
done on four patients. After fasting, blood speci- 
men was obtained and each patient was given 100 
grams of dextrose dissolved in two glasses full of 
tea, to which lemon juice had been added for 
flavoring. Specimens of blood were taken after 
half an hour and at the end of the first, second and 
third hours. Specimens of urine were obtained 
with each specimen of blood. The sugar content 
of each specimen was determined and curves were 
plotted for each patient. Each specimen of urine 
was tested with Fehling’s solution to determine 
whether or not sugar was present. The peaks of 
the curves were reached within one hour, and the 
blood sugar level returned to normal within two 
hours in each instance. Sugar was not recovered 
from any of the specimens of urine. 

The bromsulphalein test,** was done on six pa- 
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tients. Each patient was given one cubic centi- 
meter of a 5% solution of the dye for each 10 
kilograms of body weight, intravenously. At the 
end of half an hour, and again at the end of one 
hour, 5 cc. of blood were obtained from the other 
arm. Dry needles and dry test-tubes were em- 
ployed to prevent hemolysis. The blood was per- 
mitted to clot and the serum was centrifuged. The 
amount of dye excreted was determined by colori- 
metric comparison with standard solutions. In our 
case less than 15% of the dye was retained at the 
end of one hour. 

The galactose tolerance test?’ was done on four 
patients. Forty grams of galactose were dissolved 
in two glassfuls of water and given to the patient 
on a fasting stomach. Specimens of urine were 
collected hourly for five hours and were tested 
both qualitatively and quantitatively with Bene- 
dict’s solution. We found that less than 6.0 grams 
of galactose were excreted in five hours. 


IV. Gastric Function 


RACTIONAL gastric analysis was done on 20 

patients. Following extraction of the fasting 
specimen, the patients were given two crackers 
and a tumbler of water. At 15-minute intervals, 
extractions were done until six samples were ob- 
tained. Each sample was then tested with tenth 
normal sodium hydroxide using Toepfer’s reagent 
and phenolphthalein as indicators. Free hydro- 
chloric acid and total acid were normal in all of 
the patients. 


V. Lead in Biological Materials (stool, 
whole blood, and urine) 


HE dithizone method was used in the determi- 

nation of lead-in these biological materials. 
Meticulous care was employed in obtaining the 
materials and in the estimation of the lead content. 
The validity of this method was checked by brew- 
ing specimens in duplicate and by recovery of 
known amounts of lead from solutions. 


A. Stoot Stupy: 

Whenever possible, attempts were made to ob- 
tain 24-hour specimens of stool for chemical study. 
When constipation made it difficult to obtain a 
spontaneous stool, bowel evacuation was obtained 
by means of saline cathartics. Specially prepared 
pyrex containers were employed for the collection 
of the samples to avoid contamination. The lead 
content was reported in terms of the number of 
milligrams of lead estimated in 100 grams of dried 
stool. Kehoe*® and his co-workers noted that in 
the non-industrial population the lead content of 
24-hour samples of feces was approximately equiv- 
alent to the amounts of lead ingested daily. Ina 
study of the excretion of lead in the stool of nor- 
mal American adults not exposed to lead hazards, 
these authors found 0.03 to 0.1 mgm. of lead per 
100 gm. of ash feces. Twenty-eight (56%) of this 
group had normal amounts of lead in the control 
specimens of stool. In the remaining 22 patients 
(44%) the amounts ranged from 0.25 mgm. of lead 
per 100 gm. of dried stool to 4.5 mgm. of lead per 
100 gm. of dried stool. 
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B. WHOLE BLoop: 

Wexler and Sobel*® have established specto- 
graphically that the normal values for lead in 
100 cc. of serum were below 0.1 mgm. Though the 
studies were done on a small group of patients with 
lead poisoning, the validity of the method was 
checked by recovery of known amounts of lead 
from solution. Five samples of blood were studied 
spectographically in our series. The values ranged 
from 0.1 mgm. of lead to 1.0 mgm. of lead in 100 ee. 
of serum. 

Quantitative lead determinations were made on 
all of our cases. The blood was ‘drawn in the usual, 
method from the anticubital fossa. Special lead- 
free needles were used. The syringes and con- 
tainers were specially prepared to avoid all but 
the smallest amount of contamination with this 
heavy metal. Nineteen (38%) of our patients had 
abnormal amounts of lead in the whole blood. The 
amounts of lead varied from 0.15 mgm. to 0.75 
mgm. of lead in 100 gm. of whole blood. These 
were chemical estimations by the dithizone 
method. 

We are indebted to Mr. A. E. Sobel and his staff 
for their cooperation in making these determina- 
tions. 

C. Urine STUDIEs: 

Twenty-four hour specimens (at least one liter) 
of urine were obtained routinely and studied for 
lead content. A modified dithizone test was em- 
ployed by qualified chemists who were thoroughly 
familiar with the procedure. Special precautions 
were taken regarding the type of containers which 
were used for the collection of the specimens. 
Special care was exercised in the cleansing and 
preparation of the containers to avoid contamina- 
tion. The estimation was carried out with great 
care, to insure accurate results. 

Kehoe* and his co-workers have established the 
fact that in the non-industrial American adult, as 
much as 0.08 mgm. of lead may be excreted in the 
urine in 24 hours. This group of workers also 
noted that individuals exposed to the absorption 
of lead may excrete up to 0.15 mgm. of lead per 
liter of urine without manifesting any evidence of 
lead intoxication. Myers*! and his co-workers, 
studying the rate of excretion of lead among 205 
normal individuals picked at random, noted that 
an average of 0.033 mgm. of this heavy metal per 
liter urine, was excreted daily. We have accepted 
anything in access of 0.10 mgm. of lead per liter of 
urine as indicating abnormal excretion of lead. 
Thirty-six (72%) of the patients in our group had 
abnormal amounts of lead in the urine which was 
obtained on admission. 


Summary 


T HIS group of 50 patients had a relatively short 
period of exposure to the absorption of lead. 


In practically all instances, the inhalation of lead 
was responsible for the precipitation of acute 
manifestations of lead poisoning. Seventy-two 
per cent of the group had evidence of abnormal 
amounts of lead excreted in the urine, and 38% 
had an abnormal amount of lead in the whole 
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blood. There appears to be no parallelism between 
the lead content of the whole blood and the amount 
present in the urine. 

The presence of stippling of the red blood cells 
in 40% of the group almost parailels the size of the 
group in which an abnormal amount of lead was 
found in the whole blood. Since the excretion of 
lead is known to occur in tides, it is not unusual 
to find stippling of the red blood cells in only 40% 
of the entire group. The presence or absence of 
stippling varies with the lead excretion tide and 
is known to vary during the day even among those 
who are absorbing lead and who do not manifest 
symptoms of lead poisoning. It is rather difficult 
from our observations to state that there is any 
one specific laboratory test which might reason- 
ably be used as an index to indicate or confirm a 
diagnosis of lead poisoning. 

All of our patients were acutely ill and required 
hospitalization. The laboratory studies were all 
done during the period of acute lead intoxication. 
Studies of gastric, hepatic and renal function were 
done on those patients who presented abnormal 
amounts of lead in the biological materials. The 
findings in this group were such as to indicate that 
despite clinical and laboratory evidences of acute 
lead poisoning and the presence of an active lead 
stream, the function of the organ in question was 
unimpaired. 

While one may not be privileged to draw a defi- 
nite conclusion from this number of studies, it 
seems evident that, despite the fact that lead 
bathes all the tissues, there is, even in acute intoxi- 
cation, no reason to believe that the function of 
the organ, as stated before, is in any way halted. 

Perhaps studies on larger series of cases may 
show other findings. 

However, in these studies we have been im- 
pressed with the fact that the liver, which fre- 
quently stores lead in its transfer to the skeletal 
tissue, and the kidney, which excretes lead, are 
not affected by intoxication with this heavy metal. 


Conclusions 


E HAVE recorded the laboratory studies in 
, 50 patients with acute industrial lead poison- 
ing. 

2. Blood studies indicated a slight reduction in 
the hemoglobin paralleled by a reduction in the red 
blood cell count. The reduction of the platelets, 
even though slight, was the most constant finding. 
Basophilic stippling was present in 40% of the 
group. Polychromasia, lymphocytosis, polynu- 
cleosis and eosinophilia were occasionally seen, 
but with no degree of constancy. 

3. There were abnormal amounts of lead in the 
urine in 72% of the group, in the stool in 44%, and 
in the whole blood in 38%. 

4. Functional tests of the stomach, liver and kid- 
heys were normal. 
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Gas Gangrene 


MELVIN D. KAPPELMAN, B.S., 
University of Maryland 
School of Medicine 


AS gangrene is a condition which Sacquepee 
(5 (1920) has defined as follows: “By the 

name gas gangrene we mean an extremely 
grave complication of wounds characterized at 
once by local and general symptoms. The local 
symptoms are essentially gaseous infiltration, 
edema, deterioration of the tissues (especially 
muscular) with gangrenous tendency, and a char- 
acteristic smell. The importance of these symp- 
toms varies from case to case. Hence, the mani- 
fold types. In addition, various types of erythema 
(especially bronzed), phytemosis, etc., may be ob- 
served. The general symptoms are constant and 
are marked by extensive poisoning, characterized 
especially by increased rapidity and extreme 
weakness of the pulse, dyspnea without thoracic 
lesion, earthy, sometimes ecteroid color of skin. 
Unless treated by specific means this very serious 
affection proves fatal in about 75% of the cases 
in a few days.” 


Etiology 


AS infection may complicate any lacerated 
wound particularly if contaminated by soil, 
excreta, woolen products, clothes, powder missiles 


and has been known to follow hypodermic injec- 
tion, ruptured appendix or criminal abortion. It 
may be frequently found after compound fracture 
where injury to muscle and more or less inter- 
ference with the blood supply favor spread of 
anerobic infection. 

The specific organisms causing gas gangrene 
are anerobic organisms, alone or in combination, 
the most important of which are: 

1. Bacillus Welchii (B. perfringens, B. aero- 
genes capsulatus) ; 

2. Vibrion septique of Pasteur (B. of malig- 
nant edema); 

3. Bacillus oedamatiens (B. novyi, B. bel- 
lonensis) ; 

4. Of lesser importance B. fallax, B. sporo- 
genes, and B. histolyticus. 

Sacquepee (1920) claims the organisms occur 
with the following incidence: B. perfringens, 
82%; Vib. septique, typical 28%, atypical 11%; B. 
bellonensis 35%. He concludes that gas gangrene 
was chiefly due to the above three species of 
organisms acting alone or in association. Coller 
and Perham (1937) believe Vib. septique produces 
more edema but less gas. 

The incubation period is from one to four days, 
even longer, depending upon the virulence of the 
organism, the amount of devitalized muscle, the 
number introduced, and the resistance of the host. 


Pathology 


HE spread of the disease is chiefly in the mus- 
cles. It may be confined to a single muscle ex- 
tending from the wound margin up to its origin, 
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leaving the neighboring muscles free, but usually 
it spreads to neighboring groups as well, to a vary- 
ing extent. The muscles become soft, mushy and 
dark red, and microscopic sections show fragmen- 
tation of the muscle fibers and gas bubbles, large 
numbers of Gram-positive bacilli and a paucity 
of fixed tissue or wandering cells. 

McNee and Dunn (1917) found fascial tissues 
act as a barrier to the spread of the infection. They 
feel that the toxins elaborated by the organisms 
in the wounded muscle caused the death of the 
adjacent fibers and these were then invaded by 
the anerobes with the production of gas. 

The process of gas production in the tissues is 
brought about by the saccharolytic ferments 
elaborated by the bacteria. The gas itself is not 
toxic, but aids in producing ischemia by pressure 
upon and occlusion of veins, capillaries and small 
arteries. Also, gas is not found in detectable 
amounts in the early periods of an infection. Its 
presence is a certain proof of a well developed 
lesion. (Blaustein, 1936.) 


Symptoms 


MRYS-Roberts and Cowell (1917) consider 

three main clinical types in a discussion of 

the symptomatology of gas gangrene infections: 

A. The common type which occurs in neglected 

wounds 12 to 24 hours after the injury or a few 
hours after the first operation. 

B. The fulminating type, where the patient, if 
untreated may be dead in a few hours. 

C. The delayed type: with a slow onset so that 
the condition only becomes established several 
days or weeks after the date of the injury. 

The predominating symptoms are those of pro- 
found intoxication, high fever, rapid pulse, pros- 
tration and apprehension. Locally there is pain 
in the wound, redness of the skin with swelling, 
bronzing of the skin and crepitation which is due 
to the generation of gas by the action of the organ- 
isms on muscle tissue. If the wound is open or 
there are incisions made in the affected tissue, a 
watery, dirty discharge may be present and a 
characteristic odor which has been described as 
“mousy.” 


Diagnosis 
(2 pressure on the margins of the wound 
will produce abnormal tenderness, usually a 
sanguinopurulent exudate in which gas bubbles 
may be seen, and crepitation. A smear from the 
exudate will almost invariably reveal numerous, 
large Gram-positive bacilli. Gas may also give 
some aid in diagnosing. 

A roentgenogram is of considerable aid in the 
diagnosis. It is well known that gas in soft tissue 
may be recognized in a film. It may be due to alr 
introduced by trauma of some sort. If this be the 
case, the gas shadows will be seen in the immedi- 
ate vicinity of the wound, and subsequent films 
will show progressive decrease in the amount, eX- 
cept in a case due to pleural injuries and some 
sucking wounds near a joint. On the other hand, 
gas produced by infection tends to increase and 

















Vou. 7, No. 6 





spread away from the wound. The x-ray and 
clinical picture will vary with the virulence of the 
organism, a number introduced, length of time, 
amount of soft tissue injury and contamination, 
and resistance of the host. If the infection is 
virulent and involves muscle the muscle fibers 
may be separated, while on the other hand the 
collections of gas may be more circumscribed. 

X-ray films made a day or two after an opera- 
tion often reveal an astonishing amount of air 
trapped in the tissues in the immediate neighbor- 
hood of the wound. Care should be taken in diag- 
nosing a postoperative or post-traumatic gas in- 
fection from an x-ray examination. Confirmation 
should be made in a suspected case by examina- 
tion of the fluid from the wound both by smear 
and culture. Likewise the appearance of the 
wound and the characteristic odor are important 
diagnostic feautres. (Graham, 1936.) 


Treatment 


HE treatment of gas bacillus infections of the 

extremities resolves into an early recognition 
of the symptomatology and the immediate insti- 
tution of the prophylactic and active therapeutic 
measures available. The ever mounting number 
of cases of gas bacillus infections being seen in 
civil life today may be attributed, to a certain ex- 
tent, to the hesitancy to utilize proper measures 
available, procrastinations, or sheer ignorance of 
the morbid prognosis of crushing injuries of the 
extremities. The anticipation of complications 
of any “dirty” wound will serve as a reminder for 
instituting prophylactic measures.” (Davis and 
Hanelin, 1936.) 

The PROPHYLACTIC TREATMENT for gas bacillus 
infection of the extremities resolves itself into 
the evaluation as to what wounds are apt to give 
rise to gas gangrene. After a careful physical 
examination and history are taken relating to the 
manner in which the injury was obtained, and 
eliciting such criteria as whether the patient was 
injured near soil contaminated by excreta of farm 
or domestic animals, the examining physician 
should be on guard for the possibilities of B. 
Welchii and other anerobic infections. If there 
is much maceration and crushing of tissue, with 
or without fracture, an extensive debridement 
operation is immediately performed under either 
local or general anesthesia. The wound should be 
irrigated with oxidizing agents such as hydrogen 
peroxide, potassium permanganate solution 1:500, 
Dakin solution, potassium chlorate 2%, and simi- 
lar solutions. 

Intravenous infusion of 2.5% glucose and .45% 
saline solution will sustain the patient during the 
immediate shock. External heat is advisable, and 
morphine, grains one-sixth to one-fourth, should 
be used as required. The use of commercial 
prophylactic tetanus and gas gangrene antitoxins 
is to be highly commended, since the usual dose 
Contains 1500 units tetanus antitoxins, 2000 units 
perfringens antitoxin and 2000 units Vib. septique 
antitoxin. This is given in one dose, and usually 
suffices in the less extensive injuries. However, 
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it may be repeated every other day for three doses, 
if the judgment of the surgeon and the extent of 
the injury warrants it. Careful precautions must be 
used to guard against horse serum reactions, and 
the usual interdermal tests should be performed 
before each injection, and any manifestation of 
anaphylactic reaction should be treated with 
epinephrine hydrochloride 1-1000 solution. 

Hanchett (1934) emphasized the value of ef- 
fective prophylaxis, debridement and secondary 
suture in all massive contused and lacerated 
wounds and compound fracture; polyvalent serum 
associated with surgery seems to give the best 
results in his cases. 

The Active TREATMENT of gas gangrene of the 
extremities must be instituted as soon as the 
earliest symptoms arise. Glotowa, Ostrawskaja, 
and Ssilanowa (1935), in an evaluation of gas 
gangrene sera, state “that in the therapeutic treat- 
ment of gas edema disease the perfringens and 
oedamatiens sera are of especial importance since 
the B. perfringens as the gangrene stimulus or 
excitant plays the chief part and the B. oedema- 
tiens of more common occurrence accordingly has 
second place, yet it builds up the most toxic micro- 
bic irritation in gangrene and therefore causes 
the worst course of all the gas edema diseases. But 
also the Vibrion septique and the B. histolyticus 
are very significant in gangrene pathogenesis, al- 
though much less encountered in the wounds of 
patients. For these reasons the preparation of 
excellent curative sera and the possibility of their 
evaluation are of the greatest importance.” 

The antitoxin should be given in massive doses, 
since the toxemia and local tissue reaction is very 
great. The use of 50,000 to 100,000 units is obliga- 
tory. Dickinson and Traver (1937) emphasize the 
need for polyvalent serum, as many of the cases 
are of mixed etiology. 

The exact SURGICAL PROCEDURE to follow in any 
given case is a difficult thing to determine until 
the presenting symptoms indicate the course of 
treatment. 

Where there is much distortion of anatomical 
continuity of the structures one is more or less 
forced into radical procedures to preserve the life 
of the patient rather than the limb, therefore 
where there is extensive crushing of the soft tis- 
sue parts, accompanied with or without fracture 
of the bone, a guillotine amputation under scopo- 
lomine-morphine and gas anesthesia is indicated. 
It has been experienced (Davis and Hanelin, 1936) 
that ether anesthesia has a deleterious effect upon 
the operative course of these patients. The ex- 
act nature of this is hard to determine, but the 
ether effect appears to be synergistic with the dis- 
seminated toxins of the infected organisms. It is 
advisable to perform a guillotine amputation, high 
above the level of the spreading infection which 
can be readily ascertained by the use of the Roent- 
gen ray as pointed out by Davison (1916) and 
Graham (1936). Secondary prosthesis may be 
done at a later date when all signs of infection 
disappear and the patient is entirely recovered 
from the effects of the toxemia and surgery. Blood 





Page 324 


transfusions are indicated at times and should be 
carried on as frequently as postoperative condi- 
tions will permit. The viable stump should be 
_carefully preserved and guarded against sec- 
ondary trauma, since it has been shown that re- 
currences of the gas bacillus infections may occur 
after surgery. 

Where there is not much destruction of the tis- 
sues due to the injury conservative surgical 
measures are indicated. Numerous methods of 
therapy have been advocated, but the essentials— 
free incision of the wound along the fascial and 
nerve sheaths, followed by the continuous irriga- 
tion of the wound with hydrogen peroxide, potas- 
sium permanganate 1:500 or Dakin solution form 
the basic treatment. Fidean-Green (1934) ad- 
vocates the use of oxygen gas in the form of con- 
tinuous irrigation. 

The method advocated by Coller and Perham 
(1937) is a debridement in which all injured and 
devitalized is removed with scrupulous asepsis. 
All muscle that has lost the normal color and has 
lost its contractility, and which does not bleed, 
must be removed. The wound is then cleansed by 
mechanical irrigations with bland solutions and 
if it has undoubtedly been contaminated it is best 
left wide open to be treated by the Carrell-Dakin 
method. Appropriate fixation usually of skeletal 
traction type will give adequate immobilization 
of bone fragments. Later when the wound is 
clean and relatively free from infection it can be 
closed by secondary suture. 

When gas bacillus infection is found estab- 
lished in a wound produced by trauma, prompt 
surgical treatment must be instituted, the char- 
acter of which will vary with the site and extent 
of the associated injury. Infections of the super- 
ficial parts as the scalp, skin or subcutaneous tis- 
sue are not as serious as those involving muscle 
and are usually free from general systemic reac- 
tion. They may be treated by adequate local 
drainage and dressings utilizing an oxidizing 
antiseptic. If the circulation of the extremity re- 
mains unimpaired, and the infection appears 
localized to a muscle or muscle group, wide ex- 
cision of the involved tissue must be carried out. 
If the circulation of the part is so extensive as to 
involve all of a part, amputation will be neces- 
sary. If such a lesion involves the leg, amputa- 
tion must be of the guillotine type at the level of 
the tibial tubercle or better, disarticulation 
through the knee. In case the thigh is involved in 
the extensive fashion, a guillotine amputation 
above the site of the injury must be done with re- 
moval of any involved muscle group about this 
point. The prognosis is poor in all patients with 
extensive involvement of the thigh. If gas gan- 
grene occur in the stump following a thigh ampu- 
tation for other cause, reamputation is of no avail 
and the only operative treatment is wide opening 
of the wound to receive ample drainage and ex- 
posure. All the wounds thus produced should 
be treated by the Carrell-Dakin method. Unless 
the infection occur in traumatized muscle, it can 
be cared for by surgical exposure and drainage. 
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Eliason, Gilbert, and Erb (1937), after a review 
of the literature from 1930 to 1936, and in report- 
ing 43 cases of their own, feel that surgery is stil] 
the prime indication is most cases of gas gangrene, 
both as a prophylactic and curative measure. Early 
debridement of contaminated wounds will pro- 
tect many patients from the Welch bacillus. They 
believe the fundamentals in the treatment of solid 
wounds may be summarized as follows: operate 
as soon as possible, using nitrous oxide anesthesia, 
employ longitudinal incisions half again as long 
as thought necessary, avoid the use of tourniquets 
and injury to normal muscle, preserving all viable 
skin, open the wound thoroughly, all torn crushed 
and discolored muscle to be excised, all loose bone 
and foreign bodies to be removed, the wound to 
be left open, filled loosely with moist gauze and 
the part immobilized. They believe with the aid 
of serum more conservative surgery can and 
should be practiced. 

Blaustein (1936) believes that in either the pre- 
vention or the cure of gas gangrene the treatment 
is pre-eminently surgical. When a gas bacillus 
infection has once actively started there is only 
one acceptable treatment and that is the most 
radical removal of the infected tissue that is pos- 
sible to perform. In case of extremities this means 
an amputation. The stumps are ciosed loosely; or 
if there is any doubt whether the operator has 
gone beyond the involved tissue the stump is left 
open. It is only in definitely localized infections 
or in those mild cases with a long period of in- 
cubation that radical excision and amputation 
give place to conservative surgical treatment. He 
is also of the opinion that the use of a polyvalent 
serum is an adjunct to both preventive and cura- 
tive surgical procedures, but is by no means a sub- 
stitute for them. 

Battle Malone (1936) concludes that gas gan- 
grene can be prevented by prompt removal of all 
contaminated material and tissue from a wound. 
In this work he has found the gas bacillus anti- 
toxins are of great value, but only as aids to 
proper surgery. However he also states that the 
prophylactic serum supplied by manufacturers 
has not proved its efficacy and that a larger dose 
of B. Welchii antitoxin is to be preferred. 

Newton and Schlappi report the successful 
treatment of a case of gas gangrene following an 
attempt to induce abortion, by the use of poly- 
valent serum and a radical vaginal panhysterec- 
tomy. 

The use of ether in gas bacillus infection has 
been a tragedy in the experience of Davis and 
Hanelin (1936). In two definite cases even be- 
fore the operation was started the patient died. 
Since this, 20 years before writing their article, 
they have not used ether in gas bacillus infec- 
tions when operating. It is found that the use of 
scopolamine and morphine with nitrous oxide gas 
when sawing through the bone has removed this 
complication of mortality in anesthesia. . 

Recently the X-Ray TREATMENT of gas bacillus 
infections has been reported by Kelly (1933) and 
Faust (1934 a, 1934 b). Faust states that “there 
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are several possible theories in the action of the 
x-rays but as yet no one knows the exact me- 
chanism. But since the results obtained were 
favorable it is believed the methods of therapy 
should be given publicity for the good that it may 
do. One explanation of the action of the x-ray is 
that when x-rays are played upon nutreint fluids 
they are deadly to protozoa by producing small 
quantities of hydrogen peroxide; the presence of 
hydrogen peroxide would be fatal therefore to 
the B. Welchii and other anerobic organisms. 
Due to the absorption of the hydrogen peroxide 
the x-ray treatments need to be frequent in order 
to produce more of the gas.” 

“Another theory of the action of the x-ray is 
that it causes the tissue to throw out a protein 
which may be resistant to the toxin of the gas gan- 
grene organisms. The x-ray may act as a catalytic 
agent by aiding the serum to act on the toxin 
therapy as given.” 

The status of the x-ray in gas gangrene is taken 
up by J. F. Kelly (1936 a). He believes that it is 
indicated both in limb and trunk, starting as soon 
as suspected and given throughout the course, 
twice daily for at least three days. Amputation 
seems definitely detrimental or at least unneces- 
sary. He concludes that it is safe to rely entirely 
on gas bacillus serum local antiseptics, local minor 
surgery and x-ray, since the five deaths in his 
series occurred in cases with amputation of an 
extremity, while all those having no amputation 
survived. Of the 13 patients operated on (ampu- 
tation), five died and eight recovered, while in 
the 21 not operated on with extremity involve- 
ment, none died. The entire now-amputated 
group recovered, relying entirely on serum, local 
antiseptics and small doses of x-ray. Since many 
patients who had radical surgery still had in- 
fected tissue left, it raises the question as to what 
good surgery does. Then the mortality of those 
operated on is so high as compared to those not 
operated on that again the use of amputation 
seems to be a distinct disadvantage. 

The procedure is based entirely on clinical evi- 
dence, but Kelly agrees with Faust’s (1934) theory 
of the hydrogen peroxide formation and its ac- 
tion against the anerobes. At any rate, Kelly 
believes that: 

1. X-ray treatments are indicated in all cases 
of gas gangrene. 

2. Treatment should be started regardless of 
how hopeless the case may seem; and 

3. Should be given morning and evening or 
twice daily and of sufficient voltage to insure 
penetration of the involved tissue. 

4. Finally one should discourage amputation ex- 
cept when tissues are hopelessly damaged by 
causes other than gas gangrene. 

Kelly and Dowell (1936) postulate that the dark 
appearance shown by the involved tissues does 
hot indicate a true gangrene; it clears up follow- 
ing successful irradiation, and is probably 
localized cyanosis. The dosage they advocate 
Should be given morning and night for at least 
three days and of sufficient voltage to insure pene- 
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tration of involved tissue: 90-100 K. V. on an ex- 
tremity, 1 mm. of aluminum filter, 130-160 K.V. 
on trunk with increased filtration; about 100 “r” 
per treatment over such areas. “Use x-ray in all 
cases, and serum unless contra-indicated, do not 
amputate for gas gangrene” says Kelly. 

Eyerly (1937) reports a case of gas gangrene 
following bilateral mid-thigh amputation for 
Buerger’s disease in which considerable improve- 
ment was noted following three different ex- 
posures to roentgen therapy. The local as well as 
general condition was markedly improved under 
this therapy. A definite line of demarcation fol- 
lowed. Temperature dropped to and remained 
near normal. The pulse rate dropped consider- 
ably, from its former high rate. In five days 
drainage had practically ceased. But due to the 
considerable area involved, which became necrotic, 
and sloughed, death ensued. 

Eliason, Erb, and Gilbert (1937) received satis- 
factory results in two cases—the condition disap- 
pearing promptly. 

Prognosis 

HE prognosis is greater with serum as evi- 

denced by a series of Secqueepee (1920) “319 
severely wounded morbidity 1%, control 7.2% 
as a prophylactic agent. As a therapeutic agent 
Sacqueepee in 191 cases had a mortality of 13%.” 
Eliason, Erb and Gilbert (1937) have collected 
from the literature (1930-1936) a total of 349 cases, 
of which 224 were treated with serum, with 56 
deaths, a mortality of 25%, and 125 were treated 
without serum, with 62 deaths, a mortality of 49%. 


Conclusion 


AS gangrene is a relatively common compli- 
cation of contaminated or soiled wounds. 

2. It is caused by specific anerobic organisms. 

3. Wide destruction of tissue, especially mus- 
cular, develops an associated toxemia. 

4. Early recognition and prophylactic measures 
constitute a major part of the treatment. 

5. The active treatment resolves into three 
main types—surgery, x-ray and serum—none of 
which is specific in itself but best results may be 
obtained by combinations of the three. 
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Leather Scissors Carrier 


J. ROBERTSON KNOWLES, 
Surgeon, Boston & Maine Railroad 


HAVE devised a leather holder for scissors 
I which will be found useful for those physi- 

cians who carry scissors in their pocket or in 
their bag. 

It will also be of use to those men who would 
like to carry a pair of scissors on their person but 
hesitate in doing so on account of the danger of 
carrying a sharp-pointed instrument. 

The holder is easily made and at very little cost. 
It consists of two pieces of leather cut out funnel- 
shape and sewn together. The piece of leather 





forming the back wall of the holder should be 
more or less firm and longer than the one forming 
the front wall; the piece forming the front wall 
should be of soft, light, pliable leather. 

The accompanying illustration shows the hold- 
er with a pair of scissors in place. 
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Council on Industrial Health 


HE second meeting of the Council on Indus- 
trial Health was held in the Association 
headquarters March 26, 1938. Those in at- 
tendance were Drs. HARVEY BARTLE, LeRoy JV. 
GARDNER, Morton R. GipBons, HENRy H. KeEsster, 
ALLEN D. LAZENBY, EARL D. OSBORNE, Car. M. 
PETERSON, CHARLES D. ROBERTS and STANLEy J. 
SEEGER. Drs. STANLEY J. SEEGER and ALLEN D. 
LAZENBY were elected chairman and vice chair- 
man respectively. 

Other business transacted of interest to phy- 
sicians and agencies concerned in _ industrial 
hygiene was as follows: 

1. The Committee on Scope and Early Activi- 
ties outlined the proposed program of the Council 
on Industrial Health in these terms: 

A. Study and invesigation of present activities 
in the field of industrial health on the part of 
various organizations and groups. 

B. Education. 

1. Development of an annual conference 
to be held in Chicago under the auspices 
of the American Medical Association. 

2. Contact with state medical societies. 
The Council feels it desirable to estab- 
lish contact with the several state medi- 
cal societies, urging them to create com- 
mittees on industrial health to assist in 
the study of problems in this field as 
they relate to the various communities. 

3. Preparation of special articles. Arrange- 
ments have currently been made for 
papers on syphilis in industry and on 
silicosis. 

4. Establishment of a clearing house for 
information in the field of industrial 
health. 

5. Cooperation with the Council on Medi- 
cal Education and Hospitals for the 
fostering of graduate facilities in the 
field of industrial health. 

C. Study of medical nomenclature. 

D. Review of the present compensation laws 
and the proposals for new laws with special 
reference to their effect on industrial health. 

2. The Committee on Rules submitted regula- 
tions regarding policies and procedure, which 
were adopted. 

3. The Committee on Nomenclature reported 
that it was actively engaged in preliminary work 
designed to provide the profession with a com- 
pendium of terms used in industrial medical prac- 
tice, integrated as far as possible with the Amer!- 
can Medical Association’s plans for revision of the 
Standard Classified Nomenclature of Disease. — 

4. The Council voted to enlarge its membership 
and placed in nomination Drs. Leverett D. 
BrIsTOL, ANTHONY J. LANZA and CLARENCE D. 
SELBY, These nominations have been confirmed 
as regular appointments to the Council on /n- 
dustrial Health by the Board of Trustees of *"¢ 
American Medical Association. 
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The survey of present agencies interested in 
industrial hygiene will include a determination 
of most suitable means for cooperative effort by 
the Council on Industrial Health, including the 
several sections of the Scientific Assembly. It is 
confidently expected that the influence of the 
Council on Industrial Health will result in greater 
emphasis on and interest in occupational health 
problems, particularly in the sessions of the Sec- 
tion on Preventive and Industrial Medicine and 
Public Health. 


Meeting Calendar 
—IQ 38 — 


UNE: 

AMERICAN ASSOCIATION OF INDUSTRIAL PHysI- 
CIANS AND SURGEONS, Twenty-Third Annual Meet- 
ing, in conjunction with the Mipwest CONFERENCE 
oN OCCUPATIONAL DISEASES, Palmer House, Chi- 
cago, Illinois, June 6, 7, 8, and 9, 1938. Secretary- 
Treasurer, Dr. VoOLNEY S. CHENEY, Armour and 
Company, Union Stock Yards, Chicago, Illinois. 

(The Official Programs for all of the Sessions of 
both the Annual Meeting of the A. A. I. P.& S. and 
the Conference appear in full on pages 343 to 347, 
herein.) 


INSTITUTE Or TRAUMATIC SuRGERY, June, 1938. 
Secretary-Treasurer, Dr. Joun D. Exits, 122 South 
Michigan Avenue, Chicago. 


EPTEMBER: 

AMERICAN ASSOCIATION OF RaILway Sur- 
ceons, Forty-Ninth Annual Meeting, September 
19, 20, 21, Palmer House, Chicago. Secretary, Dr. 
D. B. Moss, 547 West Jackson Boulevard, Chicago. 


CTOBER: 

ASSOCIATION OF SURGEONS OF THE NEW YORK 
CentraL System, Fifteenth Annual Meeting, Octo- 
ber 24, 25, and 26, 1938, at New York City. Secre- 
tary-Treasurer, H. A. FATHAUER, 413 LaSalle Street 
Station, Chicago. 


OVEMBER: 

SECTION ON RatLway Surcery, Southern 
Medical Association, Oklahoma City, Oklahoma, 
November 15. 16, 17, and 18, 1938. Secretary, Dr. 
James W. Davis, Davis Hospital, Statesville, North 
Carolina, 

(Program on page 307.) 


New Yorx State Socrery or INDusTRIAL MEpI- 
CINE, Eighteenth Annual Meeting, Albany, N. Y., 
November, 1938. Executive Secretary, FRANK E. 
RepMonp, 361 Delaware Avenue, Buffalo, N. Y. 


ECEMBER: 
ASSOCIATION FOR THE ADVANCEMENT OF IN- 
DUSTRIAL MEDICINE AND SuRGERY, Annual Meeting, 
New York City, December, 1938. Executive Sec- 


York” J. J. Buackrorp, 370 Lexington Ave., New 
rk. 
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North Carolina’s Mobile 
X-Ray Laboratory 


C. R. MATHESON and M. F. TRICE 
Technician and Engineer, respectively, 
Division of Industrial Hygiene 
of the 
North Carolina State Board of Health 
and the 
North Carolina Industrial Commission 


N indispensable part of the equipment of the 
A Division of Industrial Hygiene is a mobile 
x-ray laboratory in which pre-employment 
and routine examinations are made of workers 
in the dusty trades. A unit of this kind is essen- 
tial for the satisfactory evaluation of the siliceous 
dust problem in the state, since the plants in- 
volved are widely distributed over a_ territory 
that extends 600 miles in an east-west direction 
and an average of 100 miles from northern to 
southern boundries. 

At many places there are no quarters in which 
examinations may be made, and at a few locations 
even electricity is not available, all power being 
obtained by internal combustion engines. The lat- 
ter present no insurmountable problems, however, 
because most operations of this character are 
situated within a few miles of some town or vil- 
lage where an electrical connection can be ob- 
tained. A mobile x-ray laboratory makes possible 
the examination of employees on the premises 
of all but a few of the industries involved. This 
is particularly pleasing to the employers, since 
the workers lose little more time than is actually 
required for the examination. 

The character and location of the siliceous dust 
industries provide a conception of the scope of 
the problem, the study of which is facilitated by 
the mobile x-ray unit. The foundries, br.ck and 
tile plants, granite quarries, and stone-cutting 
sheds are distributed over the entire state. The 
mining operations are concentrated largely in the 
western portion, although several major ones are 
located in the central area. The mining indus- 
tries produce feldspar, mica, kaolin, quartz, cop- 
per, talc, pyrophyllite, gold, and coal; the several 
coal mines, however, have been inactive during 
the past decade. The asbestos textile plants are 
all concentrated in the central section of the state. 
In addition to these major categories there is a 
small group of miscellaneous industries in which 
the siliceous dust problem is of minor importance. 

Prior to the time the mobile laboratory was 
acquired a portable x-ray unit was transported 
about over the state on a small trailer drawn by 
a passenger car. The use of the smaller outfit 
slowed down the work appreciably, since at each 
location it was necessary to find suitable quarters 
and set up the machine. Thus, the time con- 
sumed incident to setting up and demounting 
the equipment was the same at all places re- 
gardless of the number to be examined. The 
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great loss of time occasioned by the almost daily 
repetition of such work indicated that mobile 
facilities, while considerably more expensive, 
would soon justify their cost. 

In the two and a half years that the Division 
has been functioning x-ray photographs of the 
chest have been made of 6,458 persons, of whom 





X-ray trailer and %-ton International 
truck 


2,460 were examined in the mibile x-ray labora- 
tory during the past year. These results indicate 
a lower yearly rate of examination with the new 
equipment than that established for the original 
outfit. The mobile unit, however, during the 
past year has visited small and more remote 
operations almost exclusively. Much time, there- 
fore, has been consumed in transit between stops. 
A greater number of the large and more accessible 
plants were visited during the time that the 
original equipment was in use, which made pos- 
sible a greater number of examinations per 
location. 

The mobile x-ray laboratory is housed in a 
20-foot trailer shell purchased from a manufac- 
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turer of a well known line of trailer homes. The 
trailer is substantially the same as the standard 
models that are outfitted as living quarters by 
the builder, differing only in the elimination of a 
rear door, the construction of a heavier floor, the 
use of heavier springs, and a rearrangement of 
windows. The standard inside dimensions — 
length 20 feet, ceiling height 6 feet 2 inches, 
width 6 feet 3 inches—remain unchanged. 

The interior conforms to plans furnished by the 
Division and is the work of a local cabinet-maker. 
A light-proof partition, with a light-proof door, is 
constructed along a line approximately 4 feet 
from the rear end to form a small darkroom. A 
table 2042 inches wide and 36 inches high rests 





Scene through doorway showing ma- 
chine set up for fluoroscopy 


against the rear wall of this enclosure. In the 
center of this table is an 18-inch by 30-inch sink 
fitted with a plank top, which, in place, provides 
a table surface that extends the full width of 
the trailer. Installed on one side of the dark- 
room is a three-compartment developing tank 
with inserts that make possible the use of one 
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to three gallons of solution. On the other side, 
lead-lined film storage compartments are built 
into a cabinet which is provided with a plank 
top to extend the work table area to two sides of 
the room. 

Along one wall of the examination and x-ray 
room a table 20% inches wide and 30 inches high 
extends from the partition to the front end of the 
trailer. Under this table, near the partition, and 
over the wheel housing are two tiers of drawers, 
built in to form a desk. Near the front end of 
the trailer this table contains a large felt-lined 
drawer that accommodates the fluoroscopic 
screen. The remaining space under the table is 
occupied by a transformer, columns that support 
the x-ray tube and fluoroscopic screen, and col- 
lapsible chairs and other miscellaneous equip- 
ment. Running along the opposite wall, over the 
wheel housing, is a small bench 15 inches wide. 
51% inches long, and 16 inches high which will 
accommodate several workers awaiting exami- 
nation. 

The laboratory contains only a small amount 
of plumbing. Strapped to the floor under the 
sink in the darkroom is a 30-gallon galvanealed 
metal water-storage tank which serves the de- 
veloping tank and one spigot, mounted over the 
sink. Two lengths of garden hose and suitable 











Interior view of trailer showing x-ray 
tube bolted down to table for traveling. 
Plate changer appears in the front end 


tank fittings permit connection to a local water 
system. The sink and developing tank drain pipes 
terminate a few inches below the trailer floor. 

Prior to the installation of the present x-ray 
equipment the original portable x-ray outfit was 
used in the house trailer for a period of approxi- 
mately six months, during which time it became 
evident that a larger machine was desirable. The 
trailer was purchased primarily to provide exami- 
nation quarters. Had it been possible to foresee 
the acquirement of a larger x-ray unit, a trailer 
specially designed to accommodate such equip- 
ment would have been procured. Under the cir- 
cumstances it became necessary to utilize existing 
facilities to the best advantage. 
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Interior view of trailer showing control 

panel and timer. In the rear along the 

wall is a seat for persons awaiting ex- 
amination 


The x-ray and fluoroscopic equipment is 
mounted in the trailer in a manner to provide 
the maximum space for physical examinations, 
due consideration being given to an advantageous 
distribution of weight. 

The control stand, the timer, and a bench are 
located on one side of the front compartment. 
The control stand is near the entrance and is 
mounted on shock-absorbing rubber cushions 
that are anchored firmly to the floor. This con- 
trol panel differs somewhat from the conven- 
tional type in several respects. It contains a 
line voltage regulator that will compensate for a 










Interior view of trailer showing x-ray 

tube and fluoroscopic screen swung back 

over tables to allow free passage when 
using the trailer as office space 


170- to 250-volt variation. A volt meter is avail- 
able to use with the line voltage regulator. A 
lock plug connection at the side makes possible 
a 110-volt current when it is impossible to obtain 
it by grounding and fusing one side of the 220- 
volt line. There is a toggle switch for cutting 
out all filament circuits when the 110-volt trailer 
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illumination current is taken from the auto- 
transformer of the machine. Another toggle 
switch permits changing from large to small 
x-ray tube focal spot and vice versa. Finally, 
there is a more sensitive x-ray filament regulator 
for pre-setting the milliamperage. Just back of 
the control stand is the impulse timer, which is 
placed upon the top of the cabinet housing the 
main relays and contactors. The timer has a 
range of 1/120- to 1/5-second exposure and in- 
corporates a device for making a visual check 
of each exposure. Extending from the timer to 
the darkroom partition is the previously men- 
tioned bench. 


2R | 
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Interior scene through door to darkroom 
showing sink and pressure tank. The 
sink is built into a table which extends 
the width of the trailer and is provided 
with a demountable plank top which, 
when in place, permits the sink to be 
used as a work table. On the left behind 
the partition is a three-gallon capacity 
developing tank, and behind the parti- 
tion on the right is a lead-lined film 
storage chest 


On the other side of the trailer and almost di- 
rectly in front of the entrance are the x-ray tube 
and its supporting column, the transformer, and 
a supporting column for the detachable fluoro- 
scopic screen, which, inc-dentally, is of a type 
that permits daylight fluoroscopy. The two col- 
umns have metal bases which are held in position 
by metal collars that are welded to a steel floor 
plate which, in turn, is bolted to the steel frames 
of the trailer. The x-ray transformer is located 
between the upright columns. It is mounted on 
shock absorbing rubber cushions bolted to the 
same metal floor plate. The transformer utilizes 
space between the columns that otherwise would 
be wasted and permits the use of short flexible 
cables to the x-ray tube. It has a capacity of 200 
milliamperes at 89 Kv.P with full wave valve 
tube rectification. These tubes are oil immersed 
and are contained in the transformer case. 

A vertical cassette changer is located in the 
extreme front end of the trailer. It is placed 
slightly off-center to give access to the long table 
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drawer that carries the fluoroscopic screen. In 
addition, its position results in a more balanced 
distribution of weight. The cassette changer is 
bolted to the floor, which is reinforced on the 
under side by a metal plate. 

Electrical connection to a local source of power 
is made through a waterproof Pyle lock receptacle 
which is installed in the side of the trailer near 
the floor level at a point just back of the contro] 
stand. A 220-volt, 60-cycle, alternating current 
is required, which is obtained by direct connec- 
tion to the switch box of the plant under study 
by means of a 125-foot weatherproof rubber in- 
sulated, 2-strand, No. 0 cable. By grounding and 
fusing one side of the 220-volt line a 110-volt 
current for lighting the trailer may be obtained. 
In view of the limited space in the trailer and the 
fact that an overload safety release is part of the 
equipment, a cutout switch for the main line has 
been temporarily omitted. The cables from the 
control stand to the transformer are inclosed in a 
conduit pipe underneath the trailer. The x-ray 
and fluoroscopic equipment is shockproof through- 
out. In transit the x-ray tube arm is bolted to the 
table top between two blocks of wood that are 
cushioned with rubber matting. The fluoroscopic 
screen is carried in the felted drawer already 
mentioned. 

The darkroom is used primarily for loading 
cassettes; only trial films and those needed for 
immediate diagnosis are developed in the field. 
The bulk of such work is done in the Division 
offices in the State Board of Health Building. 

The trailer is drawn by a %4-ton truck on which 
a special body has been built to accommodate 
accessory equipment. In a front compartment 
are two reels that carry the electric cable and the 
garden hose, respectively. A middle compart- 
ment is reserved for a card index file which pro- 
vides readily available information on previous 
examinations and prevents duplication of effort. 
A rear compartment accommodates a spare tire. 
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inefficiency, spoilage, absenteeism, labor 

turnover, and financial loss in general than 
injuries.* It is because of this economic factor 
that industry will more and more assume the 
financial responsibility for the health of its 
employees. 

Industrial medicine is in reality a phase of 
public health. As a leading authority has recently 
stated (Winslow), “Industrial medicine has vast 
possibilities of usefulness, and in this country has 
already accomplished more than any of the other 
tendencies which have been noted in bringing 
medical service to the individual at a stage when 
the most effective measure of prevention can be 
assured.” 


) ineffcien is‘a far greater cause of industrial 


* From a paper by C. O. SAPPincTon, M.D., Dr. P.H.; “Sickness Verms 
Accidents in Industry.” California & Western Medicine, April, a928, Oe 
XXVIII, No. 4; Read before the California Medical Assn., Industria vat 

cine and Surgery, Section, at the Fifty-Sixth Annual Meeting, Apri! 25-2% 


1927. 








Medicolegal Trends: Occupational Diseases 


— A Statistical and Legal Analysis of Medicolegal Experience — 






— (1938 Report) — 


HE medicolegal prob- 
Ties of occupational dis- 

eases have come to be of 
paramount importance to a 
great many different groups of 
people, including employees, employers, legisla- 
tures, industrial commissions, courts, as well as 
the professional groups of physicians, attorneys, 
and engineers. 

Because of rapid changes in legislation and wide 
differences in compensation experience in various 
states, it is essential to make periodic statistical 
reviews, in the endeavor to estimate the trends in 
this ever changing field. 

It is well to repeat that any analysis of the medi- 
colegal trends of occupational diseases involves a 
consideration of all of the aspects of occupational 
disease problems, including the measurement and 
evaluation of industrial exposures; the interpreta- 
tion and application of information relating to 
physical examinations, diagnoses, clinical labor- 
atory work, and x-ray findings; the correlation of 
the industrial and medical information in terms of 
cause-and-effect relationships; occupational dis- 
ease legislation; case decisions of damage suits, 
commission hearings, and review decisions; and 
insurance coverage. 

Using recent material available, it is desirable 
in this discussion to consider experiences with oc- 
cupational disease claims and reporting; the cost 
of compensation for occupational diseases; com- 
parison of older experiences with more recent 
ones; a brief analysis of higher court decisions 
during 1936 and 1937; and finally, brief reference 
to present types of statutory coverage. 


Disease Claims and Reporting Experiences 


ATHER extensive data have been compiled by 

the State D2partment of Labor of New York, 
especially with reference to the incidence of dis- 
ease claims and the types of claims closed during 
the last two years. The original data for 1937 al- 
though unpublished at this writing, have been sup- 
plied through the courtesy of the Executive Direc- 
tor of the Industrial Hygiene Division, Dr. Leonard 
Grex nburg, and these figures have been rearranged 
in tables especially for this paper, on the basis of 
frequency, and in certain instances where ex- 
pedient, percentage figures have been added. 
_Table I shows the disease claims closed in the 
State of New York during the years 1936 and 1937. 
Note that while in 1936 there was a total number 
of 1743 claims closed, this increased in 1937 to 
2675, or an increase of 932 cases, equivalent to an 
Increase of 53.5% in the total number of cases 
closed. This table also shows that there were 684 
awards in 1936 as compared with 1125 in 1937, an 
increase of 441 or 64.4%; with reference to the 
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claims which were denied, 
there were 1059 in 1936, as 
compared with 1550 in 1937, an 
increase of 491 cases, or 46.3%. 
The figures show further that 
there was a slight increase in the number of cases 
awarded in 1937 as compared with 1936, 42% and 
38% respectively. There was of course a corres- 
ponding decrease in the number of cases denied. 
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Table L 
Di1sEAsSE CLAIMS CLOSED 
State or NEw York — 1936 anv 1937 








AllCases % Awards % Denied % 

jae ....1743 100.0........ 684 38.0........ 1059 62.0 

IN thcaccnviauce 2675 100.0........ 1125 42.0........ 1550 58.0 
Increase 

in number }....932 $3.5........ 441 64.4........ 491 46.3 
of cases 





Because reasons for the denial of claims are of 
importance in medicolegal relationships, a tabula- 
tion has been made of these in Table II. It will 
be noted in this experience for 1937 that a separa- 
tion has been made of dermatitis claims and other 
claims; that there were 1550 cases in all denied, 
of which 883 or 56.8% were dermatitis claims and 
667 or 43.2% due to other causes. There were four 
chief causes for denial of claims: “No lost time 
(30.9%)—“Not over 7 days disability” (19.0%)— 
“Not covered by law” (15.8%)—and “Failure to 
prosecute” (10.2%). The other reasons for denial 
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Table I. 
DIsEASE CLAIMS CLOSED 
State oF New York — 1937. 
REASONS FOR DENIAL 








Other 
Total Dermatitis Claims 
No. No. No. 
Reason Cases % Cases % Cases % 
Bee, TORO i centmniiln 1550 100.0 883 568 667 43.2 
No lost time................ 480 309 368 766 112 23.4 


Not over 7 days dis- 
SII "cicsaneithceniteiing 294 19.0 176 598 118 40.2 


Not covered by law.. 245 158 57 23.2 188 768 


Failure to prose- 
IID, esiccacncidiedsiesion 159 102 105 660 54 34.0 


No medical evidence 128 83 66 516 62 48.4 
Non-appearance of 

a 103 6.1 60 583 43 41.7 
Not proved ..............-. 67 5.2 27 403 40 #£59.7 
No causal relation.... 43 28 13 302 30 698 
Unspecified ................ 0.3 0 0.0 5 100.0 
Withdrawn ................ 4 0.2 25.0 3 75.0 
Non-cooperative ...... 4 0.2 2 50.0 2 650.0 
No lost earnings........ 3 0.2 0 0.0 3 100.0 
Overtime limit... 3 0.2 0 0.0 3 100.0 
No jurisdiction ........ 3 0.2 2 66.7 1 33.3 
No case established.. 2 0.1 0 0.0 2 100.0 
Occupation not cov- 

7 1 0 0.0 1 100.0 
Triparty action.......... 1 1 100.0 0 0.0 
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occurred in smaller percentages, but are set forth 
in detail so that the entire group of causes for 
denial of claims may be available for reference 
purposes. 





Table Iii. 
DISEASE CLAIMS CLOSED 
STATE oF NEw York — 1937 











Type Cases % Awards % Denied % 
PR COI on cssesccsoessvcos 2675 100.0 1125 42.0 1550 58.0 
Dermatitis ................... 1564 58.6 681 43.6 883 56.4 
| ee 6.6 82 47.6 94 52.4 

(See 82 3.1 42 52.5 40 47.5 

Carbon monoxide .. 40 1.4 15 38.6 25 61.4 
All lung conditions.... 156 5.8 30 19.3 126 80.7 

Tuberculosis .......... 56 2.1 3 $3 53 94.7 

 .— a 0.8 9 42.7 12 57.3 

Bronchitis ................. 19 0.7 6 31.6 13. 68.4 

Pulmonary lesion .. 16 0.6 1 6.2 15 93.8 

Pneumonia ............ 14 0.5 . we 13 92.9 

I acc 9 0.3 382 8 88.9 

Pneumoconiosis ...... 5 0.2 3 60.0 2 40.0 

Silicosis and 

Tuberculosis ...... 4 0.1 2 50.0 2 50.0 

. . es 4 0.1 0 0.0 4 100.0 
I ba nssinonvinnsi 139 5.2 90 64.8 49 35.2 
SER Peaeenenrrerere 86 3.2 54 62.8 32 37.2 
I hiv ics sacemunsonmioais 72 2.7 35 48.6 37 51.4 





Table III shows the disease claim experience in 
the State of New York for 1937, giving the princi- 
pal reasons for the filing of claims; this table is not 
complete, but merely shows the principal causes of 
claims (except for the rather detailed analysis 
under “All Lung Conditions”). Dermatitis again 
heads the list for 58.6% of all causes. Poisons 
which include principally lead and carbon mon- 
oxide accounted for 6.6%. All lung conditions 
came third with 5.8%, with the detailed analysis 
as shown. Synovitis was responsible for 5.2% of 
the claims, infections for 3.2% and bursitis for 
2.7%. 





Table IV. 
DERMATITIS CLAIMS CLOSED 
State or NEw York — 1937 
(By Industry or Occupation) 








Industry 

or Occupation Cases % Awards % Denied % 
IEE heecncnnsscccines 1564 100.0 1125 42.0 1550 58.0 
Restaurant .................. 183 =11.7 97 53.0 86 47.0 
Machinery .................. 78 5.0 30 38.4 48 61.6 
ee ee 72 4.6 33 45.8 39 54.2 
OE Se 65 4.1 21 32.3 44 67.7 
I sd aaccinciaad 63 4.0 20 31.8 43 68.2 
IUIIIED - anvssasernsicsnaconcs 61 3.9 31 50.8 30 49.2 
2 Se 60 3.8 28 46.7 32 53.3 
Construction .............. 58 3.7 30 51.7 28 48.3 
Mercantile .................. 44 2.8 14 31.8 30 68.2 
EE 2.5 20 51.3 19 48.7 
| SS Re ae 35 2.2 15 42.8 20 57.2 
Soda fountain ............ 33 2.1 18 54.5 15 45.5 
tical 33 2.1 22 66.7 11 33.3 
Automobile ................ 30 1.9 11 36.7 19 63.3 
ak cstacidinsiiias 24 1.5 15 62.6 9 37.4 





Because dermatitis greatly outnumbered all 
causes for claims, Table IV was devised to show 
the industries or occupations which contributed 
materially to this type of claim. Except for the 
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restaurant group, showing 11.7% of dermatitis 
claims closed during 1937 in the State of New 
York, there is a fairly even spread over the dif- 
ferent industries and occupations as noted. The 
original data from which this table was made dis- 
closed the fact that the chief causes of dermatitis 
claims were soap and water and that dyes of 
various kinds occupied the next place in point of 
frequency. The percentage distribution of the 
claims, therefore, by industry or trade as noted in 
Table IV results on the whole from exposure to 
these substances. 

A classification of disease awards according to 
the state compensation law schedule is shown in 
Table V. Again, dermatitis leads (although some- 
what masked by inclusion under other headings) 
while “Any and all occupational diseases,” “Bur- 





Table V. 
DISEASE CLAIMS CLOSED 
State or NEw YorkK — 1937 
AWARDS BY PARAGRAPH OF SCHEDULE LAW 


Number of Cases 








Awards Percent 























Paragraph Disease or Condition 

I ID os ase scsnachniccanigicnaweh 1125 100.0 
1 Anthrax... , 6 0.5 
2 Lead poisoning and sequelae...... 43 3.8 
4 Mercury poisoning and sequelae 6 0.5 
7 Wood alcohol poisoning................ 3 0.3 
8 Benzol poisoning and sequelae... 61 5.4 

Aniline and others, and seque- 
lae .. : 20 1.8 
9 Carbon bisulphide, sequelae........ : # ‘wou 
Any sulphide 4 0.4 
12 Dope poisoning, sequelae.............. lh 
Carbon tetrachloride, sequelae 2 0.2 
13. Formaldehyde poisoning ............ 8 0.7 
14 Chrome ulceration, sequelae........ —_ ie 
Chromic acid ... 14 1.2 
I id 6 0.5 
22 Carbon monoxide poisoning........ 15 1.3 
cl CEE 2 0.2 
hydrochloric. ...................... 4 0.4 
35 Wiisters, sequsiee ........................... 70 6.2 
Abrasions, sequelae ................-- 13 1.1 
FR REPEL 2 co 35 3.1 
Synovitis ......... ... 90 8.0 
27 Dermatitis, acids 36 3.2 
Ree R ee 256 22.8 
{SESE ee 134 11.9 

28 <Any and all occupational dis- 
I FO 279 24.9 
4-A Silicosis (Sec. 66) .....................--- . 13 


Unspecified disease 


(No awards for (3) Zinc; (5) Phosphorus; (6) Arsenic; 
(10) Nitrous fumes; (15) Skin cancer; (16) Glanders; 
(17) Compressed air; (18) Miners’ diseases; (9) Cataract 
in glass workers; (20) Radium; (21) Methyl chloride; 
(24) Petroleum products; during 1937.) 





sisitis and synovitis,” “Blisters and abrasions,” and 
“Benzol poisoning and sequelae” follow in order. 
Attention is particularly called to the fact that 
there were no awards for the various diseases oF 
substances as shown in the note at the bottom of 
the table. 

Referring now to the experience in the State of 
Ohio, there are available data for the compensable 
occupational diseases reported during the 10-year 
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period, 1928-1937 inclusive as shown in Table VI. 
Of a total of 12,931 cases of compensable occupa- 
tional diseases, dermatitis again appears in first 
place with 8,730 cases or a percentage of 67.5; lead 
poisoning with 1,464 cases or 11.3% was second; 
tenosynovitis was third with 1,452 cases or 11.2%. 
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claims filed, one finds a total of 84 cases, or a per- 
centage of 26.2 of the total number filed. 

In Connecticut, it has been possible during re- 
cent years to compare the relationship between 
the cases of occupational diseases reported by 
physicians and those cases which have been com- 





Table VI. 
SUMMARY OF COMPENSABLE OCCUPATIONAL DISEASES 
REPORTED DURING 1928-1937, Inclusive 
STATE OF OHIO 


Table VIII. 
RELATION OF CASES REPORTED TO CASES COMPENSATED 
OcCUPATIONAL DISEASES 
State or Connecticut — Juty, 1936 — June, 1937. 






































Number Percent 
Bi, COE icin csisiivinsitiinisicicitiaenticineiitiinsicenaannidibinae 12,931 100.0 
III sinsisaliicctinhsniisipiesictieadasitccahinivpecidiabiinliintain 8,730 67.5 
Te I sccrsencsvaresntawenpiannencnsidnaiainninnn 1,464 11.3 
Tenosynovitis 1,452 11.2 
Chrome ulceration 390 3.0 
Silicosis ... 220 1.7 
Prepatellar bursitis 212 1.6 
Compressed air illness 170 1.3 
Benzol poisoning 68 0.5 
Brass or zine poisoning 56 0.5 
Volatile petroleum products poisoning... 52 0.4 
Carbon bisulphide poisoning .................... 34 0.3 
Sulphur dioxide poisoning ...................... 25 0.2 
Potassium cyanide poisoning ...................... 18 0.1 
Arsenic poisoning .............. 15 0.1 
Epithelioma (skin or eyes) ..................---. 14 0.1 
Wood alcohol poisoning — 
Carbon dioxide poisoning .......................- 
Phosphorus poisoning ..... tia 
[ee Si * Te 





(No cases of Glanders, Mercury poisoning, Manganese 
dioxide poisoning, or Radium poisoning reported 1928- 
1937, inclusive.) 





It seems significant that no cases were reported 
during this 10-year period relative to glanders, 
mercury poisoning, manganese dioxide poisoning, 
or radium poisoning. It should be pointed out, 
however, that this is mentioned only for the State 
of Ohio, and one may not conclude that it is of real 
significance for other states. 

In the State of Illinois, the new occupational dis- 
ease disability compensation law went into effect 
on October 1, 1936. During the first year of the 





Table VII. 
OCCUPATIONAL DISEASE CLAIMS FILED 
(First YEAR or O.D. DisaBiILiry COMPENSATION LAw, 
1936-37) 
STATE OF ILLINOIS 











Complaint No. Claims Percent 
RS Se LE I ef ROR, 220 100.0 
I 47 21.4 
Indefinite complaints 0.00.0... 41 18.6 
I Peats co eee i 15.1 
SGP REELS TET S OTR 28 14.1 
Tuberculosis, pulmonary ............-.-...-...-... 23 10.9 
BO nett A PT SE 20 9.1 
Pulmonary diseases ........cce-c--ce-ccec------ 14 6.4 
Silicosis and tuberculosis ....................... 11 5.0 
i HA et AER 3 1.4 





Operation of this law, there were 220 claims filed, 
as detailed in Table VII. Lead poisoning leads 
with 47 cases (21.7%), while silicosis with 15% and 
pulmonary tuberculosis with 10.9% were among 
the leading causes given for filing of claims. Not- 
ing all the pulmonary conditions alleged in these 


Physicians Not Reported 
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127 286 
Dermatitis 68 154 
Friction and tension diseases........ 0 50 
Silicosis and pneumoconiosis...... 35 4 
Lead and lead compounds............ 9 4 
Carbon monoxide poisoning ........ 1 1l 


pensated but not reported by physicians. The 
significant differences occurring under these two 
types of classification are shown in Table VIII. It 
is noted for instance that all cases reported by 
physicians amounted to 127, whereas all cases com- 
pensated but not reported by physicians numbered 
286—during the fiscal years July, 1936, to June, 
1937. These figures clearly show no correspond- 
ence whatever between the cases reported by 
physicians and those compensated but not re- 
ported. The State of Connecticut is now attempt- 
ing to correct by appropriate legislation and ad- 
ministration this apparent incoordination of the 
reporting system with compensation activities. 


Cost of Compensation 


HE cost of compensation for occupational dis- 

ease disability has always been an interesting 
subject to industrial executives and insurance 
companies. While statistical material on this sub- 
ject is somewhat meager and not by any means 
standardized as yet, the cost figures which have 
been published by the State of Wisconsin are prob- 





Table IX. 
COMPENSATION PAID FOR OCCUPATIONAL DISEASE DISABILITY 
WISCONSIN — 1936 











Average 

Total Indemnity 

No. Indemnity Paid 

Classification Cases Paid Per case 
Att Cases (this group)............ 1069 $215,990 $ 202 
(i: 71 119,737 1,686 
Vapors, gases, fumes................ 90 32,709 363 
“Germs” 31 2,858 92 
I I ccdcnieniiniinietinauncenanine 824 57,580 70 
Miscellaneous irritants ............ 153 3,106 20 


Indemnity paid includes only compensation paid— 
does not include other expenses. 





ably the best that can be secured at the present 
time. Wisconsin has had an occupational disease 
disability compensation law longer than any other 
state and has, therefore, had an opportunity to 
have more experience with the administration of 
the law and the payment of compensation than 
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any state in the country. This long experience 
makes comparisons of previous figures and more 
recent ones in this state, more significant. 

The most recent figures available from Wisconsin 
are for the year 1936 and the report on these data 
was released in November, 1937. Observe in Table 
IX that in the classification of the principal types 
of occupational disease, the total indemnity paid 
for all cases of this group numbering 1069 was 
$215,990, or an average compensation per case of 
$202. Of particular significance is the fact that 
noxious dusts with 71 cases, or 6.6% of the total 
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for 1936 was 1069. The current figures show that 
whereas the total amount of indemnity paid for 
the diseases as noted in this group was $215,990 in 
1936, the average amount paid annually for the 
same group of diseases during the decade 1920- 
1929 inclusive was $57,505. The average compen- 
sation costs for dust cases therefore increased more 
than five-fold, while the total number of cases has 
increased over three-fold. 

Table XI shows the detail for silicosis claims 
closed in Wisconsin during 1936. Note that there 
were 22 cases in all, causing an average loss of 4,944 





Table X. 
COMPENSATION Parp For O. D. DISABILITY 
COMPARISON OF 1936 wiTH 1920-1929, INCLUSIVE 
STATE OF WISCONSIN 








Avge, Average, 
oe Cases Per Case 
a ee 
CLASSIFICATION 1936 1920-29 1936 1920-29 
Aut Casgs (this group)....... ...1069 302 $202 $191 
ME I iii sccccnentantsnewetons 71 40 1686 298 
Vapors gases, fumes .................. 90 35 363 414 
psi ERE ee eS CERES Ree tee 31 20 92 322 
Ta 824 84 70 52 
Miscellaneous irritants .............. 153 32 20 47 


Total amount of indemnity paid 1920-1929 inclusive— 
$575,052 
Total amount of indemnity paid in 1936—$215,990. 





number, caused payment of compensation of $119,- 
737 or 55.4% of the total indemnity paid for the 
group of diseases as noted. The average compen- 
sation cost for noxious dust diseases was, there- 
fore, high, being $1,686 as compared with the next 
highest of $363 for vapors, gases and fumes. 
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Table XI. 


SiLicosis CLAIMS CLOSED DURING 1936 
WISCONSIN 
= ess Working Days Indemnity 7 
Lost a Average 
No. Average Total Paid 
INDUSTRY Cases Total PerCase Paid Per Case 
Machinery mfg. ............ 6 34,800 5,800 $41,992 $6,998 
SrOn Te ...........-........ 4 24.000 6,000 21,192 5.298 
eas 3 13,800 4,600 15,484 5,161 
Stone cutting and pol- 
a 2 12,000 6,000 12,859 6,429 


Gray iron foundry...... 2 3,800 1,900 6,609 3,304 
Enameled iron ware...... 2. 12.000 6,000 4.758 2,379 


Motorcycle mfg. .......... 1 6,000 6,000 7,378 17,378 
are 1 1,500 1,500 1,585 1,585 
Malleable iron foundry 1 885 885 3,093 3,093 

BABE, CARIB ..ncscserncsecses 22 108,785 4,944 $114,950 $5,225 


Indemnity does not include medicai, cost of hearing, or 
other expenses. 

Average lost time per case represents the loss of 16.4 
working years per case or an aggregate of 360.8 working 
years for the 22 cases. 


It is of interest to make a comparison of avail- 
able figures relative to the cost of compensation 
in the State of Wisconsin during the decade of 
1920-1929 inclusive (in the earlier years of the op- 
eration of the law) with the figures available for 
the year 1936. Table X shows that the average 
number of cases per year during the above men- 
tioned decade was 302, while the number of cases 
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Table XI. 
COMPARISON OF SPECIFIC OCCUPATIONAL DISEASE 
EXPERIENCE 
WISCONSIN — 1936 (CLAIMS CLOSED) 





Working Days Indemnity 5 
Lost eee — 
- Average 

No. Average Total Paid 
DISEASE Claims Total Per Case Paid Per Case 
Lead poisoning ........ 13 561 43 $ 1,373 $ 105 
Dermatitis ................. 150 3,221 21 7,780 51 
NIE Scsincchconsitiinces 22 108,785 4944 114950 5,225 


working days per case and an average compensa- 
tion cost of $5,225 per case. 

It was thought advisable in working with the 
Wisconsin statistics to compare the working time 
lost, and the cost of compensation of the silicosis 
cases, with other principal types of occupational 
diseases. Accordingly in Table XII these differ- 
ences are shown with regard to lead poisoning, der- 
matitis and silicosis. The figures clearly show that 
there is a disproportionate time loss and compen- 
sation cost for silicosis cases, as compared with 
cases of lead poisoning and dermatitis. 

On further examination of the cost figures rela- 
tive to the 1936 figures in Wisconsin, it was dis- 
covered that of the 22 cases of silicosis closed, 11 
were fatal cases. It was, therefore, thought de- 
sirable to compare the fatal cases of silicosis with 
all types of fatal cases caused by serious injuries, 





Table XIII. 








Fata CASES CLOSED IN 1936 
WISCONSIN 

Total Average 

No. Indemnity Indemnity 

Injury Cases Paid Per Case 
I accssnenrimsdentans 169 $696,946 $4,123 
S| 69 272,741 3,953 
Crushing injuries .......... 27 107,098 3,966 
Electrocution .................. 11 57,675 5,243 
ER Oa 11 52,283 4,753 
Burns or scalds................ 13 49,655 3,819 
Cuts or punctures............ 6 27,573 4,595 
Asphyxiation .................. 5 14,841 2,968 

II access wescicssancces 3 13,717 4,572 — 





as shown in Table XIII. It will be observed that 
the average compensation cost of the fatal cases of 
silicosis stood second to the average compensation 
cost of the cases of electrocution, $4,753 and $5,243 
respectively. 
Finding such severity in the silicosis cases In 
Wisconsin during 1936, it was considered advisable 
further to make comparisons of the permanent 
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total disability cases and also of the so-called rela- 
tive permanent partial disability cases during the 
same period. These comparisons are set forth in 
Tables XIV and XV. Table XIV shows that of 
the seven permanent total disability cases closed 
in Wisconsin during 1936, silicosis accounted for 
five and averaged the highest compensation cost 
of $7,815. 











Table XIV. 
PERMANENT TOTAL DISABILITY CASES 
CLOSED IN WISCONSIN — 1936 
a Total Average 
No. Indemnity Indemnity 
Injury Cases Paid Per Case 
le ORIN vccisiicacennniiacn 7 $49,142 $7,020 
IIIT ccinccianiniiabihabieiinikionen 5 39,076 7,815 
Concussion of brain........ 1 6,801 6,801 
Fractured femur ............ 1 3,265 3,265 





In Table XV the data are not complete, be- 
cause merely the principal causes of the relative 
permanent partial injury cases have been included. 
Observe, however, that silicosis was again second 
in the average compensation paid per case ($3,- 
932) while burns and scalds accounted for the ex- 
ceedingly high average compensation cost of $8,- 
705 per case. 





Table XV. 
RELATIVE PERMANENT PARTIAL INJURY CASES 
CLOSED IN WISCONSIN IN 1936 








Working Days __ Indemnity __ : 
Lost Average 
Average Total Paid 


No. 
Cases Total Per Case Paid Per Case 


INJURY 





Att CasEs (in this 








special grouping) ........ 67 85,518 1,276 $227,887 $3.401 

Fractures  ............------- 29 35,023 1,208 94,053 3,243 

Bruises and abrasions 15 17,400 1,160 53,111 3.541 

Sprained or strained 

 — ae ea 6 3,750 625 7,980 1,330 
IE cusiniisiiisinicsceamins 6 12,785 2,131 23,591 3,932 
Cuts, punctures, lac- 
erations _.................. 5 5,520 1,104 18,663 3,733 
Concussion, shock ...... 4 5,190 1,298 12,080 3,020 
Burns, scalds .............- 2 5,850 2,925 17,409 8,705 
Table XVI. 
HicHerR Court Decisions — 1936 (42) 

SILICosts ia a a see oe 
(Wis. 8 — Mo. 2 —N. Y. 2 —N. C., IIL, 
W. Va., Penn., Ga., U. S. — one each.) 

ELE LRAT I IN ITE TO 5 
(N. Y. 2 — Ill. 2 — Mo. 1) 

ETE RRR LE NTL ae 5 
(Wis. 2 — Minn., Conn., Mo. — one each) 

UN III eae ee 2 
(Tenn. — Mo.) 

NO Lo a i 2 
(Mass. — Ore.) 

a a 10 


(Conjunctivitis, Mo. — Manganese poisoning, 
N. J. — Pneumonia, Ill. — Radium, N. J. — Chlor- 
ine, Mich. — Skin Cancer, U. S. — Benzol, N. Y. 
— Asbestosis, N. C. — Bronchitis, Miss. — Em- 
physema, Mass.) 

(All lung assis scsnecteticiinanasiientataaiatih lia aliiiioees 
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Higher Court Decisions 


IGHER court decisions reflect the incidence 
of appealed cases either from commission 
rulings or from lower court rulings. The details 
of this experience are shown in Table XVI for 1936 
and in Table XVII for 1937. Note that in 1936 








Table XVII. 
HicHer Court Decisions — 1937 (44) 
EE LEE Ce Oe ee ee Ne Ee eI We eR RRO Som 15 
(Wis. 5 — N. J. 2 — Calif. 2 — Minn., Ga., 

N. Y., Penna., Nebr., Ill. — one each) 
MEI ccs ccesthncnsintelabaidisiatatarnssienentisahtesingiciiakitaaetalgatiiedatiaiainal 7 
(Wis. 2 — N. Y. 2 — Mo., Ill., N . C. — one each) 

BNI SII i: saci icnciscinsesicccncsnnunipdelanaiseeniiliisdensinicinaialtalebatatiimslasiaiaiien 6 
(Mo, 2 — Nebr. 2 — Idaho, N. Y. — one each) 

ER RRR, UE a Ne Te eT Tee 4 
(Kas., Ark., Ill., Mo. — one each) 

EER EES ES ESL CE Se ee eer ae ee a 2 
(Illinois and Maine — one each) 

i 10 
(Tenosynovitis, Ariz. — Phosphate poisoning, 
Ga. — Foot ulcers, Wis. — Pneumonia, Texas 
— Benzol poisoning, N. Y. — Chlorine, Wash. — 
Asbestosis, N. C. — Poliomyelitis, Calif. — 
Chrome ulceration, Mich. — Carbon monoxide, 
Okla.) 

fe Es ae ee eee 29) 





there were a total of 42 published decisions ren- 
dered by the higher courts, of which 18 were as- 
signable to silicosis and other chief causes as 
shown. If we combine all lung conditions, we 
find that there were a total of 33 decisions in- 
volved. 

The higher court decisions in 1937 as shown in 
Table XVII show that there were 44 decisions ren- 
dered, of which silicosis was responsible for 15. 
“All lung conditions” totaled 29 decisions. 


Table XVIII. 
TYPE or STATUTORY COVERAGE FOR OCCUPATIONAL DISEASES 


(By States) — 1938 








I. “BLANKET” COVERAGE 
Mo., N. D., Calif., Conn., Ill, Ind., Mass., Wis. 


Be. ee I hiciiettnitisatiteiichiteaitniciinnninersancemkenisiiis 13 
Del., Ky., Mich., Minn., Nebr., N. J., N. Y., 
N. C., Ohio, Penna., R. I., Wash., W. Va. 
TERR ee aCe RES 8 Leta en 27 
Ala., Ariz., Ark., Colo., Fla., Ga., Idaho, Iowa, 
Kas,, La., Me., Md., Miss., Mont., Nev., N. H., 
N. M., Okla., Ore., S. C., S. D., Tenn., Texas, 
Utah, Vt., Va., Wyo. 
(These states, with Del., Minn., N. J. and R. L, 
make no provision for coverage of dust diseases.) 


ITI. 





Existing Compensation Laws 


4 y kinds of statutory coverage for occupa- 
tional diseases (by states) existing in 1938 
are set forth in Table XVIII. There are two types 
of coverage as shown by this table — so-called 
“blanket” coverage which includes states which 
have a law providing that there is general coverage 
for all occupational diseases or that the word “in- 
jury” includes any type of occupational disease; 
and the “schedule” type of coverage, in which the 
laws list diseases for which compensation will be 
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paid in case of disability, or make special provi- 
sions as in the case of West Virginia, which com- 
pensates only for disability in cases of silicosis. It 
is interesting to note that 27 states as named, have 
made no provisions for the coverage of compensa- 
tion for disability due to occupational diseases, 
and further, that four additional (or 31) states 
as named, make no provision for coverage of dust 
diseases. | 

It is of particular interest to those who are pro- 
fessionally concerned with the administration of 
compensation cases, what kinds of occupational 
diseases have been specifically named in the 
various schedules. Table XIX shows a summary 
of the occupational diseases scheduled, listing the 
diseases that are specifically covered, as of 1938. 

It was of interest to know what diseases were 
common to all of the 10 existing schedules as 
shown. It was furthermore advisable to show 
what diseases are common to most of the existing 
schedules as listed under heading two, and finally, 
it was thought desirable to show the diseases least 
common to the existing schedules. With reference 
to the latter, there are some instances where a 
dseases is named by only one state—for example, 
African boxwood poisoning is named by the sched- 





Table XIX 
SUMMARY OF OCCUPATIONAL DISEASES SCHEDULES 
DISEASES SPECIFICALLY COVERED 
1938 





I. DisEASES COMMON TO 10 EXISTING SCHEDULES: 
Anthrax — Arsenic poisoning — Benzol 
poisoning — Caisson disease — Chrome pois- 
oning (or ulceration) — Lead poisoning — 
Mercury poisoning — Phosphorus poisoning. 

II. DisEASESs ComMMON TO Most EXISTING SCHEDULES: 
Bursitis — Skin cancer or ulceration — Car- 
bon disulphide poisoning — Radium poison- 
ing (including radioactive substances) — 
Wood alcohol poisoning — Zinc poisoning. 

III. DrisEASEs LEAST COMMON TO EXISTING SCHEDULES: 
Abrasions — African boxwood poisoning — 
Asbestosis — Anthraco-silicosis — Bone felon 
— Brass poisoning — Carbon dioxide poison- 
ing — Dermatitis venenata — Formaldehyde 
poisoning — Frost bite — Hernia — Hydro- 
gen sulphide poisoning — Infection or inflam- 
mation of skin — Manganese poisoning — 
Methyl chloride poisoning — Naphtha poison- 
ing — Nickel carbonyl poisoning — Nitrous 
fume poisoning — Phthisis (stone workers’ 
or grinders’) — Pneumoconiosis — Potassium 
cyanide poisoning — Sulphur dioxide poison- 
ing — Tenosynovitis — Volatile halogenated 
hydrocarbon poisoning — X-ray injuries. 





ule of Minnesota only—anthraco-silicosis is found 
only in the provisions of Pennsylvania—and carbon 
dioxide poisoning is noted only in the Ohio statute. 

It seems of importance that some method of 
standardizing a list of occupational diseases should 
be devised. Such a list has already been suggested 
(as referred to in the analysis of 1937) as being 
published in the Report of the Section on Insur- 
ance Law, dated February 16, 1937, and as sug- 
gested by the American Bar Association. 

It would naturally be expected that in states 
where there is so-called “blanket” coverage, any 
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one of the diseases named in Table XIX, if ca using 
disability, might be compensable. Certainly those 
conditions named in this list have gained some 
recognition as being characteristic occupational 
diseases, although it must be said that there is 
considerable disagreement on this point, in refer- 
ence to some. 

Perhaps the best procedure at present is to 
follow the suggestions of the American Bar As- 
sociation in reference to deciding what an accepted 
list of occupational diseases should be, as far as 
statutory coverage is concerned. The use of such 
a list, however, always must be governed by the 
conditions pertaining to any one case, especially 
with due regard for a cause-and-effect relationship 
between the injurious substances and conditions in 
the working environment as they actually (not 
potentially) exist, and the effect on exposed em- 
ployees as shown by properly interpreted examina- 
tion findings. 


Conclusions 


F WE assume that the foregoing experiences 
as reported in this paper can be accepted as 
typical, we may conclude that: 

1. There has been a material increase in the 
number of compensated cases of disability due to 
occupational diseases, as reflected in the exper- 
iences of New York and Wisconsin. 

2. Occupational skin affections are by far the 
most frequent conditions encountered as causes 
of disease claims, particularly in states with 
extensive experience, such as New York, Ohio, 
and Connecticut. Exceptions to this were found 
in Wisconsin and Illinois, where silicosis was the 
leading occupational disease, as to severity in 
the former, and lead poisoning and silicosis were 
the most frequently encountered claims in the 
latter. 

3. A closer analysis of the spread of dermatitis 
claims throughout various industries and occu- 
pations discloses the fact that there is a fairly 
even distribution among many different types of 
industries. This is probably due to the fact that 
the chief assignable causes are exposure to soap 
and water, and various dyes or dye products, 
which are found in many kinds of manufacturing. 

4. The principal causes of denial of claims in 
one state (New York) were “no lost time”—‘“not 
over 7 days disability’—“not covered by law’”— 
and “failure to prosecute.” 

5. That emphasis is being placed upon “all lung 
conditions” is shown by the fact that such a 
classification occupies a principal place among 
the causes for filing claims, among the groups 
in which claims were actually closed, and also 
that this was the principal cause for action in 
higher court decisions for 1936 and 1937. 

6. The fact that no cases of certain types of 
occupational diseases have been reported, cor- 
responding to certain schedule provisions, even 
for considerable periods of time (Ohio), is 
significant for that state only. The factors in- 
fluencing such data are highly variable in the dif- 
ferent states and must be considered for each 
state and in each instance. 
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7, As revealed by experience in one state 
(Connecticut), there is considerable discrepancy 
between the cases reported by physicians and 
the cases compensated but not so reported. Legis- 
lative provisions to cope with this situation have 
been set up in Connecticut. 

8. Many people look upon silicosis as an un- 
important disease because of its relative infre- 
quency—although it is not rare, it is not common. 
However, figures relative to the cost of compen- 
sation for silicosis cases closed in the State of 
Wisconsin for 1936 revealed definite evidence to 
the contrary; although “noxious dusts,” with 71 
cases, aggregated only 6.6% of the total number 
of cases of occupational disease disability indem- 
nified during 1936, the payment of compensation 
for these cases aggregated $119,737, or 55.4% of 
the total indemnity paid for the entire group of 
occupational diseases as noted. Furthermore, 
silicosis when compared with chief causes of in- 
jury, stood second highest in average compensa- 
tion costs among the fatal cases, first among the 
permanent and total disability cases, and second 
among the relative permanent partial disability 
cases. We, therefore, conclude upon this evi- 
dence that the severity of silicosis is the highest 
of any occupational disease, of which we have 
adequate records at the present time. Moreover, 
in comparing the 1936 experience with that of 
the decade of 1920-1929 inclusive, the average 
compensation cost for all dust cases increased 
more than five-fold, while the total number of 
cases has increased over three-fold. 

9. Court decisions are essentially legal inter- 
pretations of statutory provisions, and in some 
states include opinions regarding factual evidence. 
Generally speaking, such decisions reflect intelli- 
gence and mature consideration. Of obvious 
necessity, the character of court decisions is 
wholly dependent upon the occurrence of appeals 
from lower bodies. During 1936 and 1937, how- 
ever, one is impressed by the number of decisions 
relative to silicosis cases. There was also definite 
emphasis on lung conditions in general. 

10. In reference to kinds of statutory coverage 
at the present time, eight states make provision 
for “blanket” coverage; 13 states for “schedule” 
coverage and 27 states have no provisions for 
the coverage of disability resulting from occu- 
pational diseases—an additional four also making 
no provision for coverage of dust diseases, totaling 
31 in all which do not provide for the coverage of 
disability resulting from dust diseases. 

ll. The trend of legislation is toward legal 
provisions for the reporting of occupational dis- 
eases; more accurate statutory definitions of the 
term “occupational disease;” the adoption of a 
Schedule system for compensation of disability; 
and the appointment of special commissions for 
the investigation and study of methods of re- 
ducing or controlling hazards. 

12. Present schedule systems of coverage show 
only partially what diseases should be included 
In a list of typical occupational diseases. There is 
evidence that in some states certain scheduled 
diseases do not give rise to claims. For example, 
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in one state (Ohio) no cases have been reported 
on certain scheduled types of diseases during an 
entire decade. Perhaps the best procedure at 
present is to follow the 1937 suggestions of the 
American Bar Association. 

13. Finally, the severity of silicosis (the direct 
cause of its high compensation cost) causes this 
disease to continue to be one of the most serious 
problems of the medicolegal phases of occupa- 
tional diseases, and presents the most action- 
compelling reasons for the universal study and 
application of control measures. 

[The author is particularly grateful to Dr. 
LEONARD GREENBERG, Executive Director of the In- 
dustrial Hygiene Division of the State Department 
of Labor of New York; Dr. Atperr S. Gray, Direc- 
tor, Bureau of Occupational Diseases, State De- 
partment of Health, Hartford, Connecticut; Dr. 
KENNETH D. Smitu, Chief, Division of Hygiene, 
Bureau of Occupational Diseases, Ohio Department 
of Health, Columbus, Ohio; and Mr. Voyra 
WraBeEtz, Chairman, Industrial Commission of 
Wisconsin, for supplying the statistical material 
which formed the basis for the making of tables 
especially arranged for use in this paper. ] 





Traumatic Surgery Institute 


—Proceedings of Meeting of April 29, 
1938, at St. Luke’s Hospital, Chicago— 


with certain changes as hereafter indicated: 
“Demonstration of Pathological Material,” 
by Dr. Epwin W. Hirscu. 

“Treatment of Fractures of the Patella,” by Dr. 
JAMES J. CALLAHAN. (Lantern slides and film.) 

“Peripheral Nerve Surgery,” by Dr. C. R. G. 
ForRESTER. (Lantern slides and film.) 

“Traumatic Rupture of Intervertebral Discs,” by 
Dr. C. N. PEASE. 

“Treatment of Fractures of Lower Leg,” by Dr. 
THEODORE L. HANSEN. 

“Reconstruction Surgery of Foot,” by Dr. RoBerr 
O. RITTER. 

“Bursitis and its Treatment,” by Dr. E. C. HoLm- 
BLAD. 

“Operative Treatment of Fractures of Neck of 
Femur,” by Dr. W. R. CusBIns. 

“Tuberculosis of Acetabulum; Infection Arth- 
ritis of Hip,” by Dr. E>wrn W. Ryerson. (Case 
reports and lantern slides.) 

“Spot-Welding Injury of Hand with Infection,” 
by Dr. Rospert L. KERRIGAN. 

“Atrophic Charcot’s Disease of Hip,” by Dr. 
ArTHUR H. CONLEY. 

The evening meeting, at the Palmer House, had 
the following presentations: 

“Circulatory Changes of Bones,” by Dr. Fre- 
MONT A. CHANDLER. 

“Manipulative Surgery, with Special Reference 
to the Back and Pelvis,” by Dr. Puitie Lewin (By 
Invitation). 

Discussion by Dr. Epwin W. RYERSON. 


Twit following scheduled program was given 
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Morning Session 


R. EDWIN W. HIRSCH presented a demon- 

stration of interesting pathological material, 
including various specimens and microscopic slides 
of tissue. The first case was relative to a kidney 
showing contraction and also hyaline degeneration 
—the heart showed sclerotic hypertrophy and 
myocarditis — the aorta was sclerotic — the liver 
showed chronic passive hyperemia and the lungs 
emphysema. The second case was one of tumor 
of the kidney in which the histological slides 
showed squamous cells arranged in mosaics. There 
was also demonstrated a case of meningioma on 
the right side of the middle cranial fossa; both 
gross and microscopic specimens were shown of 
this case. In conclusion, Dr. Hirscu presented a 
summary of the autopsy experience of the hospital 
for the current month. 


R. WILL LYON demonstrated a very inter- 

esting operative case, while the audience was 
awaiting the arrival of several of the scheduled 
essayists. The patient had suffered an accident 
due to the passage of a rod through the thigh, just 
missing the femur; the hamstring vessels and the 
sciatic nerve were involved. There was a good 
arterial supply, but no nerve supply. The wound 
had healed well and it was a question of whether 
one should graft the sciatic nerve. This did not 
seem practical, so, the man having recovered with 
good extensor action, it was decided to wait and 
see what further could be done. In the meantime 
he developed an edema and now he has a patho- 
logical ankle joint with central necrosis, such as 
occurs in syringomyelia and tabes. It will be 
necessary to amputate the leg and the question of 
point of amputation is important. It was Dr. 
Lyons’ belief that in this instance one should 
leave the lower end of the femur for weight- 
bearing and save the knee-joint and patella, since 
the proper fitting of an artificial leg and early 
walking can be expedited by the use of the amount 
of structures left by this operation. 

Dr. KELLOGG SPEED discussed Dr. LYON’s presen- 
tation as did also Drs. Ryerson and HALL. The 
question of ankylosing the joint was discussed but 
one is reminded that the question of nerve and 
blood supply is one of importance. 


R. ROBERT L. KERRIGAN presented an un- 
usual experience with reference to “Spot- 
welding Injury of the Hand with Infection.” The 
methods of spot-welding as used expose the thumb, 
the web of the forefinger and themar eminence, 
as well as a portion of the palm. The sparks can 
pierce gloves, as happened in the present case, and 
there is a definite explosion of metal. The lung 
effects were also discussed in reference to other 
cases, and an exhibit of goggles used in such weld- 
ing was passed around the audience, showing the 
pitting on the goggles. In this instance, the infec- 
tion was cultured and the cause shown to be a 
hemolytic streptococcus. In reference to the ex- 
plosion of metal in spot-welding, it is not known 
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exactly what causes this difficulty, but it is known 
that there was no such difficulty arising with the 
older and slower welding machines. It is, there- 
fore, believed that it is a question of speed. 


R. JAMES J. CALLAHAN, in discussing 
“Treatment of Fractures of the Patella,” 
stated that there were about 600 cases in the series 
on which he was reporting. Such fractures are 
rather frequent and may be caused by either indi- 
rect or direct violence. In this series, 12 cases 
were compound in type and 375 cases were trans- 
verse. The remainder of the fractures were com- 
minuted. Results obtained showed about 65% 
bony union, which is really a high percentage or- 
dinarily. X-ray demonstrations showing the period 
of union varying from nine months to three years 
were given. There were 90% of the cases which 
obtained full function. The treatment may be 
divided into conservative and operative methods. 
Dr. CALLAHAN does not use strapping because the 
moleskin cuts into the tissues and handicaps sub- 
sequent surgery. If the patient is able to extend 
the leg and there is no separation, the patient is 
put flat on the back and a plaster posterior mold 
applied. It should be stated that wiring is not 
adaptable to all fractures of the patella. Kan- 
garoo tendon requires three knots to prevent slip- 
ping. The knots may produce thrombosis and a 
slipping of the suture subsequently. Fascia lata 
makes an excellent suture but produces scars. 
Braided silk has been found to be of greatest ef- 
ficiency. The incision of the operation is import- 
ant, and a long incision is made over the patella 
after which the fragments are brought into apposi- 
tion with the retractor. The upper fragment is 
raised and the contents in this area expressed, to 
avoid adhesions. Then a circlage of braided silk 
is put in; the capsule is sewed with catgut; the 
posterior cast is applied, remaining in place for 10 
to 14 days, after which the patient becomes ambu- 
latory. A series of x-rays were shown of the re- 
sults before and after treatment, and a motion 
picture showing the operative technique was dem- 
onstrated. 

In the discussion, it was noted that the essayist 
is not in favor of removal of all or a part of the 
patella because it takes longer for return of even 
partial function. Dr. Ryerson mentioned the use 
of silk many years ago and stated that the former 
trouble arising from its use was due to lack of 
complete asepsis. Since that time, this has been 
overcome by boiling the silk in a dilute solution of 
mercuric chloride (3: 5000) and then coating with 
a paraffin of low boiling point. After 20 years a 
case has been shown in which there was no infec- 
tion, there being an opportunity to cut in on the 
former operation; these strands of braided silk 
appeared to be just like tendons in such cases. 

Further discussion by Dr. Speep brought out 
the fact that it is important to consider the sutur- 
ing of ligaments and fascia. It is also important 
to remember that bony union may not take place 
for a year in these fractures. 
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R. C. R. G. FORRESTER, in discussing the 

subject “Peripheral Nerve Surgery,” stated 
that peripheral nerve injuries have become more 
and more important. The war experience taught 
the possibility of suturing three- to five-inch gaps 
by using flexion of the joints. The question of ap- 
position of relative axis cylinders was for a long 
time in doubt, but it has been confirmed by patho- 
logical sections. In suturing the sheaths, it was 
found that silk produced tumefaction and fibrosis. 
When 000 catgut is used, one must be careful to 
get all of the axis cylinders enclosed which if left 
out will proliferate and produce casusalgia. The 
sheath of the nerves must be traumatized as little 
as possible. The normal nerve must not be kinked 
but fascia should be interposed in making a gentle 
curve. It is of especial importance to do a good 
approximation. Many times in severe injuries, 
no thought of nerve injury is considered. Motion 
of the affected part should not be started earlier 
than 45 days because nerve regeneration will then 
be ruined. A motion picture showing the points 
in the technique of repair of fracture and nerve 
suture was given. In the discussion, two or more 
war experiences similar to those of the essayist 
were discussed. 


R .C. N. PEASE, in presenting the subject 
“Traumatic Rupture of Intervertebral Discs,” 
stated that in the opinion of many the rupture of 
intervertebral discs is still a myth and that there 
are many who still believe that arthritis or con- 
genital lesions are responsible for such changes. 
As a matter of fact, the rupture of intervertebral 
discs is one of the most common major injuries to 
the spine and is sometimes associated with frac- 
ture. Lantern slides illustrated the embryonic 
derivation of spinal structures and the normal 
anatomy of the spinal column including the struc- 
ture of the cartilages (superior and inferior cartil- 
age plates—the annulus fibrosis—and the nucleus 
pulposis). X-rays of various cases were demon- 
strated, showing the spurring of vertebral mar- 
gins, closer fitting interarticular facets, and the 
narrowing of the interarticular foramina. These 
injuries were caused by falls, by being thrown to 
the floor while in automobiles, by sneezing, by 
falling off a platform, by falling into an automo- 
bile grease-pit, by tripping, by being struck by a 
moving automobile, and by diving into shallow 
water. In such instances, sometimes there are 
compression fractures of the body of the vertebrae. 
In the discussion by Dr. JouHn E.tis, the work of 
Kimmel and Schmor! was cited. In 18% of a series 
of 2,000 cases there was a posterior prolapse of 
material without damage to the cord. Schmorl 
found only two cases of rupture into the body of 
the vertebra produced from single trauma. He 
later demonstrated that 35% of normals show 
such protrusion. Herniation into the vertebral 
body is not important unless it causes definite tor- 
Sion of the spine, resulting in neurological symp- 
toms. In further discussion by Dr. WuirTe, of 
Minneapolis, he brought out the use of lipiodol 
visulation of filling defects in the spinal canal. 
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Afternoon Session 


D* THEODORE L. HANSEN presented an 
x-ray demonstration of cases relative to 
“Treatment of Fractures of Lower Leg.” Thorough 
cleaning of the wound is advised, closure of the 
wound, application of traction, and application of 
plaster direct to the skin. In one case demon- 
strated by x-ray, traction was applied by pins 
through the head of the tibia and os calcis—the 
cast was on for four to six weeks and then 
changed; the patient used an U-shaped walking 
iron in starting to walk. The essayist uses un- 
padded casts on all Potts’ fractures, supplemented 
with the walking iron. Early walking prevents 
muscular atrophy, gives full range of joint motion, 
and in such cases there is no evidence of calcium 
absorption in the x-rays of the bones; further, 
physiotherapy in such instances is not ordinarily 
required. 


R. ROBERT O. RITTER demonstrated cases 

with regard to “Reconstruction Surgery of 
the Foot.” The first case was double foot drop 
after poliomyelitis. The operation done was an 
arthrodesis of ordinary triple type. Such an op- 
eration prevents the twisting of the foot which is 
so often noticed in suspension operations. Similar 
operation was done on the other foot with trans- 
plantation of the anterior tibial tendon into the 
solid bony anchorage. It is also possible to get 
good results by transplating the tendon of the 
extensor longus hallucis. 

In participating in the discussion, Dr. S. Perry 
Rocers showed lantern slides of a case of a girl 
with a marked equinus. Patient must be 12 years 
of age or older to be successful with arthrodesis. 
Dr. RocGers used in this instance a modification of 
Campbell’s bone block operation, known as Wag- 
ner’s modification. 

In the discussions of Dr. HANSEN’s and Dr. 
RITTER’s papers, there was a question of whether 
weight was put on too soon with the use of pins. 
When the fracture or wound is closer to the middle 
than to the ends of the bones, it may be advisable 
to use pins in the lower tibia. Shoes are much 
better than slippers. If suppuration occurs, a 
hole can be immediately cut in the cast. The use 
of the inverted Thomas splint for support is of 
some advantage and will give easy access to 
dressings. There has been no trouble arising from 
the use of casts directly on the skin. There have 
been instances of infection around the angle which 
did not affect the bone by way of the pins. 

Dr. S. Perry Rocers briefly gave the important 
points on tendon suture, as follows: (1) repair at 
once; (2) use non-absorbable silk sutures; (3) this 
is a major operation but a good technique can be 
done with a local anesthesia; (4) splint should be 
left on for 10 days to two weeks; (5) early active 
motion is advisable. 


R. E. C. HOLMBLAD spoke on “Bursitis and 

its Treatment.” An important point to keep 

in mind is that one must decide what the etiology 
is, which will indicate proper treatment. There is 
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a good discussion of the subject in Christopher’s 
“Minor Surgery.” The most involved areas are 
the elbow, shoulder, and knee. A good history 
should be obtained with regard to a definite injury 
at a known time and an association of events and 
effects. There may have been direct contusions, 
causing hemorrhage or the extravasation of fluid. 
One must be careful to rule out old changes. As- 
piration of fluid may be done, but is not practiced 
as much as formerly. One must be careful of 
tension of the pressure pad or bandage. Dr. 
HoLMBLAD uses sponge rubber, a sample of which 
he demonstrated. Ace bandages are practical be- 
cause they are elastic. It has been found in the 
experience of the essayist that the best after- 
therapy is long wave diathermy for acute types of 
bursitis. Suppuration should be treated as in any 
wound. In shoulder cases, one must differentiate 
tears of the supraspinatus tendon; for this the arm- 
over-head test is important, the tendon tear show- 
ing a jerk on lowering of the arms. One sees sub- 
deltoid bursitis associated with abscessed teeth in 
about 75% of cases. It is, therefore, important to 
get x-rays of the teeth. One should also look for 
infection in the tonsils and prostate. In the use 
of long wave diathermy, one uses a piece of block 
tin as the electrode, and one must watch the case 
carefully to avoid burns. Motion is important 
within tolerance of the patient, except in the pres- 
ence of suppuration. Pure gum rubber is used for 
direct compression over the knee joints and no 
trouble has been experienced with skin reactions. 
This rubber is available in three grades of texture 
and has lots of other uses. : 

In the discussion by Drs. CuBBINS and KERRIGAN, 
points about anti-rheumatic treatment and the 
rapid regeneration of bursa were made. There 
was also mention of the use of a sclerosing solu- 
tion by Dr. KERRIGAN. 


R. W. R. CUBBINS spoke on the subject of 

“Operative Treatment of Fractures of Neck 
of Femur.” Typical procedures were well demon- 
strated by a motion picture film in color. In 
severe types of compound fractures, one must first 
cut away the dead muscular tissue, washing the 
wound with a sterile salt solution. If dirt has 
been ground into the bone, this must also be cut 
away. The wound is then closed. A pin is in- 
serted through the heel and traction is exerted. 
Dr. CuBBINS also discussed injuries due to crush- 
ing of the chest. There are some peculiar ideas 
as to disability in fracture of the sternum. It is 
common to have extensive emphysema, but he has 
not seen a single case of phlegmon. In crushing 
injuries of the chest, the chest sinks as the abdo- 
men rises in breathing. It has been found effective 
to use plenty of morphine to slow the breathing; 
the chest cannot be strapped, for the patient will 
die. In the discussion of hand wounds, it has been 
found effective to suture loosely. As soon as the 
dressings become dry continuously, one can pro- 
ceed with further steps. It is inadvisable to use 
any cleansing agent or to drain the wound. We 
should always use tetanus and gas antitoxin. In 
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gas cases, x-ray treatment alone does not give sat- 
isfactory results; careful surgery is needed. Po- 
tassium permanganate and hydrogen peroxide 
have been found effective. 


D* EDWIN W. RYERSON gave case reports 
and lantern slides on “Tuberculosis of Aceta- 
bulum; Ineffective Arthritis of the Hip.” We see 
fewer cases of tuberculosis of the joints in chil- 
dren at the present time, since we have had proper 
milk control. In a case of a boy of five years of 
age in 1923, there was definite evidence of tuber- 
culosis of the acetabulum. He was treated by a 
long splint. In 1924 the splint was still kept on; 
in 1925 a groin abscess occurred. In 1927 there 
was a fusion operation done outside the joint and 
a splint was put upon the femur. In January, 
1938, the last check-up made, there was a good re- 
sult shown. In another case, a woman aged 40, 
who had had a tuberculosis of the acetabulum 20 
years ago, good results were shown over that 
period. In a third case in a woman of 20 there 
was a combined intra- and extra-articular fusion 
done. In this instance, the patient got along very 
well, although there was a stiff hip joint. In still 
another case of a woman who had had tubercu- 
losis of the hip as a child, the process healed with- 
out an operation. Later on, however, she had 
tuberculosis of the spine and a fusion operation 
was necessary. Several cases were mentioned in 
which there had been no operation and there was 
recovery, including a fractured neck of the femur 
in a tabetic, which healed without operation. An 
interesting case was that of a boy of five years 
who had cervical abscesses, pain in the arms and 
legs, in 1934. The right hip was put in Buck’s ex- 
tension; complications ensued and it was neces- 
sary to give a transfusion; there was limited mo- 
tion in the left hip, so he was put in a hip splint 
and kept at rest and recovered in 1936 after walk- 
ing on crutches with a traction splint. 


R. ARTHUR H. CONLEY presented five cases 

of “Atrophic Charcot’s Disease of the Hip.” 
Dr. ConLEY emphasized that the physician should 
always have in mind in injury cases, the possi- 
bility of a luetic infection. Especially important 
is the appearance of the Argyll-Robertson pupil 
with loss of reflexes; girdle pains or a loss of tes- 
ticular reflexes; ataxia. It is important to find 
out about a history of chancre. All of these things 
point the way toward the necessity of having a 
blood test. Lantern slides were demonstrated to 
show the important points in the five cases re- 
ported upon. In the first case, the head of the 
femur had been removed but there was no hyper- 
trophy of any type. The second case showed 
marked mobility of both hips with no pain. The 
third case showed discomfort of the right hip 
without any unusual findings. In the fourth case, 
the spinal fluid was positive and the Wassermann 
was positive; there were girdle pains and there 
was marked hypertrophy of bone. The bad fea- 
tures about such cases are the history of injury 
and many times the diagnosis of an old fracture 
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of the neck. These cases should be examined very 
carefully where injury is claimed. 

In the discussion of Dr. CoNnLEy’s paper, several 
very interesting experiences were detailed, par- 
ticularly with reference to blaming an injury for 
the joint changes which are frequently ascribable 
to a luetic infection. Dr. HAm™Monp thought that 
more detailed histories should be taken and that 


where indicated, Wassermann reactions should al- . 


ways be done. In closing, Dr. Contey discussed 
briefly the medicolegal aspects of such cases, 
recommending that the patient be put in the hos- 
pital for five or six weeks’ observation and that 
a complete physical examination at the first op- 
portunity may be the answer to this perplexing 


problem. 


——_——_ 


Central States Society 


—Proceedings of Nineteenth Annual Meet- 
ing, Springfield, Illinois, May 17, 1938— 


HE Nineteenth Annual Meeting of the Cen- 
Ts States Society of Industrial Medicine and 
Surgery was held in conjunction with the 

Illinois State Medical Society Meeting at Spring- 
field, Illinois, on May 17, 1938. The following pro- 
gram was presented: 

“Medicolegal Trends in Occupational Diseases” 
(Lantern Slides), by Dr. C. O. SAPPINGTON. 

“Recognition of Early Tuberculosis in Industry,” 
by Dr. James A. BrITTON. 

“Industrial Solvents,” by Dr. Wm. D. McNALLy. 

“Skin Affection in Industry, with Special Refer- 
ence to the Value of the Patch Test,” by Dr. CLEVE- 
LAND J. WHITE. 

“Diagnosis of Lesions of the Spine Producing 
Abdominal Pain,” by Dr. E>warp L. COMPERE. 

“Traumatic Lesions of the Male Urethra,” by Dr. 
Harry CULVER. 

“Subcutaneous Injuries of the Abdomen,” by 
Dr. FREDERICK CHRISTOPHER, Evanston. 

“Injuries of the Right Upper Abdominal Quad- 
rant,” by Dr. Purtrp H. KREUSCHER. 

“Spleen Injuries,” by Dr. CHESTER C. Guy. 


HE morning session pertained to industrial 

medical subjects and was presided over by 
Dr. Freperrck W. Stose, the President of the Cen- 
tral States Society. In the afternoon, the session 
was a joint one with the Surgical Section of the 
Illinois State Medical Society and both Dr. SLosE 
and Dr. Sumner L. Kocu, Chairman of the Section 
“ Surgery, Illinois State Medical Society, pre- 
sided. 


R. C. O. SAPPINGTON presented statistical 

material on lantern slides relative to occupa- 
tion disease experiences during the years 1936 and 
1937. The full text of Dr. SAPPINGTON’s presenta- 
tion, “Medicolegal Trends in Occupational Dis- 
eases,” appears on pages 331-337 herein. He con- 
cludes that the trend of legislation is toward 
legal provisions for the reporting of occupational 
iseases; more accurate statutory definitions for 
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the term “occupational disease;” the adoption 
of the schedule system for compensation of 
disability; and the appointment of special com- 
missions for the investigation and study of occu- 
pational disease problems, especially relating to 
the methods of reducing or controlling hazards. 


R. JAMES A. BRITTON discussed “Recogni- 
tion of Early Pulmonary Tuberculosis in In- 
dustry.” In Illinois the death rate from tubercu- 
losis has been reduced in the last half century from 
250 or more per hundred thousand to less than 60 
per hundred thousand. Figures were quoted show- 
ing that there has been considerable reduction in 
mortality in various large cities. Recent studies 
made of large industrial groups show that the 
death rate from pulmonary tuberculosis during the 
year 1937 was 14 per hundred thousand and that 
the incidence during that same period of known 
cases of pulmonary tuberculosis was 80 per hun- 
dred thousand. (Dr. Brirron’s paper appears in 
full on pages 303-307 herein.) 


R. WM. D. McNALLY spoke on the important 
subject of “Industrial Solvents.” There has 
been a great increase in the number and amounts 
of solvents manufactured at the present time over 
what existed formerly. A knowledge of the boil- 
ing point and the formula of any given solvent pro- 
vides important evidence as to its toxicity. All the 
volatile chlorinated hydrocarbons are to be con- 
sidered poisonous. Solvents exert acute and 
chronic poisonous effects, especially on the liver, 
nervous system and blood-forming organs. Closed 
systems are best for degreasing operations. Proper 
equipment should be used to avoid skin contact. 
Since the classic work of Dr. Casey Wood, of 
Chicago, in 1904, when he first called attention to 
the toxic effects of wood alcohol on the eye, a great 
deal of attention has been given to wood alcohol 
and it has been discovered that it is poisonous by 
any route of entrance to the body. Air exposures 
should contain less than one part per million. With 
reference to the various distillates of the benzine 
group, Hayhurst’s important work was mentioned. 
(The full text of Dr. McNALLy’s presentation is 
published on pages 295-303 in this issue.) 


R. CLEVELAND J. WHITE reviewed 102 re- 
cent papers and also cited his own experi- 
ences in a paper “Skin Affections in Industry, with 
Special Reference to the Patch Test.” In discussing 
this subject we are concerned with external irri- 
tants almost exclusively, and must rule out in- 
stances of previous fungus disease. The differen- 
tial diagnosis brings in the whole gamut of the 
dermatidides. The two great classifications can be 
named as characteristic eruptions and eczematoid 
dermatitis. The use of the patch test has greatly 
increased in frequency and is in essence a minia- 
ture reproduction of the reaction. Eleven states 
now compensate for disability arising from indus- 
trial dermatitis. Important contributions were 
made by Markley in 1920 and Sulzberger in 1931, 
while Ingram did a great deal of work in fur in- 
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vestigations. While the patch test is important, 
other factors which are not to be disregarded are 
impossible of reproduction by the patch test. How- 
ever, the patch test is of great diagnostic help and 
its use should be continued. Undoubtedly it gives 
a sensitization index. Wise and Sulzberger call 
attention to the necessity of elmination of certain 
kinds of substances and the substitution of other 
compounds for these. Forester has emphasized 
the importance of non-occupational exposures in 
reference to diagnosis and states that the patch 
test is valuable in differential diagnosis, although 
it has certain limitations. In a series of 589 in- 
dustrial cases Downey recognized that the patch 
test had valuable points, but also stated that certain 
conditions cannot be reproduced. In conclusion, 
Dr. White stated that industrial dermatitis is ex- 
ceedingly common and it is usually the eczematoid 
type which prevails. A very important point is 
the etiology together with clinical tests, so that 
one may know that there is an associated rela- 
tionship. 


R. FREDERICK CHRISTOPHER, of Evans- 

ton, discussed the subject “Subcutaneous 
Injuries of the Abdomen.” Various types of force 
causing abdominal injuries were mentioned and 
classified. Case histories of various kinds of ab- 
dominal injuries were given, including liver 
rupture, spleen rupture, and rupture of the 
jejunum. Less frequently, the kidney is injured 
and the bladder may be injured if distended. The 
small bowel is also most susceptible to injury. A 
series of x-rays demonstrated various types of 
cases, including one on pneumoperitoneum. 


R. EDWARD L. COMPERE read the first pa- 

per in the joint meeting with the Section on 
Surgery on the subject “Diagnosis of Lesions of 
the Spine Producing Abdominal Pain.” He first 
stated that his subject should be changed to symp- 
tom complexes of abdominal visceral pain. Lan- 
tern slides demonstrated among other things a 
large table of the causes of back pain. In citing 
case histories, x-rays of the dorsal spine were 
shown in which narrowing of the intervertebral 
discs and lipping had occurred. In one case there 
had been no relief from a brace and physiotherapy. 
A gastro-intestinal x-ray showed the occurrence of 
a duodenal ulcer. In another case, a girl of 21 had 
pain in the region of the dorsal spine for 11 months; 
after investigation a chest film showed a bronchiec- 
tasis and also other procedures showed a double 
infection of the maxillary sinuses. It is important 
to remember that conversely pathology may be 
located in the spine and pain referred to the ab- 


dominal viscera. Diagrams were shown demon- ~ 


strating according to Pottenger’s outline the mech- 
anism of radiculitis. In one instance, a passenger 
in an automobile was thrown off the seat and on 
to the floor; there was no x-ray of the spine taken; 
there was a distended abdomen but at operation 
there were no pathological findings; later on a 
compression fracture of the spine was found to 
have caused the paralytic ileus. In another in- 
stance, the patient was injured in an automobile 
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collision; the appendix and the ovaries were re. 
moved; later on a diagnosis of cyst of the cord in 
the dorsal and lumbar vertebra was confirmed. In 
another case, the patient complained of inguinal 
pain; in a later study a complete collapse of the 
second lumbar vertebra was found, due to a be 
nign giant cell tumor. The obvious point to keep 
in mind is to be certain about the source of the 
pain rather than to blame the referred locus of 
the pain. Only this can form a rational basis for 
proper treatment. 


D® HARRY CULVER spoke on “Traumatic 
Lesions of the Male Urethra.” A lantern 
slide demonstration was given showing the sec- 
tional anatomy of the pelvis. Injuries to the 
urethra are usually the so-called “straddle” type. 
It is important to evacuate clots in perineal 
hemorrhages. Urethrotomy is another procedure 
which’ is usually effective; sometimes it is nec- 
essary to do a cystomy and retrogade catheteriza- 
tion. Local sepsis is often a difficult problem 
where early surgery is not done. A good pro- 
cedure to hold the urethra in line is accom- 
plished by passing a sound both above and below 
and then putting through a catheter. The peri- 
neal approach is recommended by some operators. 
Important points to keep in mind are the com- 
bating of urinary infection and the prevention 
of strictures. 


R. PHILIP H. KREUSCHER presented a 

paper on “Injuries of the Right Upper Ab- 
dominal Quadrant.” First a review of the anatomy 
of this region was considered. In describing 
cases of rupture of the liver, several investiga- 
tors have reported a mortality of 40% in various 
series. The usual procedure is to pack with 
gauze and drain. Various injuries to the kidney 
were mentioned and classified. One case of rup- 
ture of the stomach was described. Only six 
cases are reported in the literature relative to 
injury to the pancreas; it is important to keep in 
mind that extensive hemorrhage may occur after 
only slight injury to this organ. In summarizing 
his paper, Dr. KREUSCHER stated that early opera- 
tion was necessary in perforated wounds of the 
abdomen; the patient should have thorough blood, 
urine, and x-ray examinations, and repeated 
readings of the blood pressure, which should be 
raised for exploratory laparotomy. The cardinal 
rules are to avoid haste—take a careful and de- 
tailed case history—make a painstaking differ- 
ential diagnosis—and finally, an operation by a 
competent and skilled surgeon. 


R. CHESTER C. GUY completed the pro- 

gram by a discussion on “Spleen Injuries.” 
Such injuries average one in 3,000 injured pa- 
tients. Considerable violence is ordinarily exerted, 
and the injury is usually characterized by marked 
hemorrhage and splenectomy is quite ordinarily 
necessary. Gauze packing is not dependable, but 
splenectomy is really indicated. Transfusion is 
important in primary hemorrhages, and sec- 
ondary hemorrhage should not be overlooked. 
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Occupational Diseases : Industrial Medicine 


—Twenty-Third Annual Meeting of the American Association of 


Industrial Physicians and Surgeons, and Second Annual Midwest 
Conference on Occupational Diseases— 
—Official Programs 


Prine twenty are the Official Programs for 


the Twenty-Third Annual Meeting of the 

AMERICAN ASSOCIATION OF INDUSTRIAL PHySI- 
CIANS AND SURGEONS, and the Second Annual Mip- 
west CONFERENCE ON OCCUPATIONAL DISEASES, at 
the Palmer House, in Chicago, on June 6, 7, 8, and 
9, 1938: 


MONDAY MORNING 
June 6, 1938 


8:00 — 9:30 Registration (Fourth Floor) 


C. O. Sapprncton, M.D., Dr.P.H. 
Chairman of the Session 


9:30 OPENING oF Mipwest CONFERENCE ON OCCU- 
PATIONAL DISEASES, AND TWENTY-THIRD AN- 
NUAL MEETING, AMERICAN ASSOCIATION OF 
INDUSTRIAL PHYSICIANS AND SURGEONS. 


Address of Welcome. 


Hon. Epwarp J. KELLY, 
Mayor, City of Chicago, 


Response for the Association. 
R. R. Sayers, M.D., President. 


9:35 “The Engineer’s Place in Industrial Hygiene.” 
Warren A. Cook, Supt. Engineering Dept., 
Zurich General Accident & Liability Insur- 
ance Company, Ltd., Chicago, Illinois. 


Abstract: 


{ bem will show how the work of the engineer correlates 
with that of the physician in the prevention of occupa- 
tional diseases and how the engineer can be most effec- 
tive when he has available to him the advice and assist- 
ance of the industrial physician well versed in the medical 
aspects of industrial hygiene. Since one of the most diffi- 
cult phases for the engineer in control of occupational 
diseases is the decision on the necessity, and the extent, 
of control measures, methods will be outlined whereby 
the engineer can more definitely guide his efforts in oc- 
cupational disease control. 


Discussion opened by H. H. ScurEnkK, Ph.D., 
Chief Chemist, Health Division, U. S. Bureau 
of Mines, Pittsburgh. 


10:15 “The Insurance Company and the Control of 
Occupational Diseases.” 
J. B. Lamenzo, Research Engineer, Hartford 
Accident & Indemnity Company, Hartford, 
Connecticut. (Lantern Slides.) 

Discussion opened by A. S. Gray, MLD., 
Director, Bureau of Occupational Diseases, 
State Health Dept., Hartford, Connecticut. 

INTERMISSION 


Inspection of Scientific and Commercial Ex- 
hibits. 





j 
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11:00 “The Physician’s Responsibility in Industrial 
Hygiene.” 
C. D. Setpy, M.D., Medical Consultant, Gen- 
eral Motors Corporation, Detroit, Michigan. 
(Lantern Slides.) 

Discussion opened by J. J. PRENDERGAST, 

M.D., Medical Director, Chrysler Corpora- 
tion, Detroit, Michigan. 


LUNCHEON 
MONDAY AFTERNOON 
June 6, 1938 


C. O. Sapprncton, M.D., Dr.P.H. 
Chairman of the Session 


1:30 “Engineering Aspects of Problems in Indus- 
trial Epidemiology.” 
J. J. BLoomrietp, P. A. Sanitary Engineer, 
Division of Industrial Hygiene, U. S. Public 
Health Service, Washington, D.C. (Lantern 
Slides.) 

Discussion opened by JoHN M. HEPLer, Di- 

rector, Bureau of Industrial Hygiene, Michi- 
gan Dept. of Health, Lansing, Michigan. 


2:15 “Plumbing as an Industrial Hygiene Prob- 
lem.” 
Mayor Joet I. Conno.tiy, Assistant to the 
President, Chicago Board of Health. (Illus- 
trated by lantern slides and motion pictures.) 
Abstract: 
|B preening water may be contaminated by cross-con- 
nections between city water and other water used 
for industrial or fire protection purposes. Several epi- 
demics of disease among industrial workers from polluted 
water are cited. Also drinking water may be contaminated 
by inter-connections of the city water with tanks of poi- 
sonous chemicals, sewers, hydraulic presses, air condi- 
tioners and other fixtures. Typical cases are shown by 
stereopticon slides and motion pictures, and remedies de- 
scribed. Better still, means of prevention are outlined 
which have been found effective. 
Discussion opened by J. H. Cutvers, M.D., 
Medical Director, Crane Co., Chicago. 


INTERMISSION 
Inspection of Scientific and Commercial Ex- 
hibits. 
3:30 “Industrial Hygiene and the Nurse.” 

Joanna M. Jounson, R.N., Supervisor of 
Nurses, Employers Mutuals, Wausau, Wis- 
consin. 

Discussion opened by GERTRUDE F.. JAEGER, 
R.N., Swift & Company, Chicago. 


4:00 — 6:00 FELLOWSHIP HOUR. 
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6:30 DINNER. 
Carey P. McCorp, M.D. 
Presiding Chairman. 


“Air Conditioning in Industry.” 
Dr. Wituis H. Carrier, Chairman of the 
Board, Carrier Corporation, Syracuse, New 
York. 
Reports of Committees: 
(1) American Association of Industrial 
Physicians and Surgeons 
(2) American Society of Heating and 
Ventilating Engineers 
on “Policies and Problems.” 


The Committee of American Association of In- 
dustrial Physicians and Surgeons is as follows: 

E. C. Hotmstap, M.D., F.A.C.S., Chairman. 

Loyat A. SHoupy, M.D., F.A.C.S. 

Emery R. HAyuHurst, M.D. 

CLARENCE D. SELBY, M.D., F.A.C.S. 

Gerorce H. GEHRMANN, M.D., F.A.C.P. 


The Committee of American Society of Heating 

and Ventilating Engineers includes: 

Joun P. Arperty, Chief of Division, Heating, 
Ventilation, and Industrial Sanitation Section, 
Chicago Board of Health. 

Wiuuis H. Carrier, Carrier Corporation, Syra- 
cuse, N. Y. 

Puitip DrInKER, Professor Industrial Hygiene, 
Harvard University. 

E. V. Hi11, M.D., Editor, Aerologist. 

Joun Howatt, Chief Engineer, Board of Educa- 
tion, City of Chicago. 

A. C. WILLARD, President, University of Illinois. 

B. M. Woops, Professor of Engineering, San 
Francisco. 





TUESDAY MORNING 
June 7, 1938 


Wo. D. McNatty, M.D. 
Chairman of the Session 
8:00 —9:00 Visiting Exhibits 
9:00 “Contact Dermatitis.” 
MIcHAEL Esert, M.D., Associate Professor of 
Dermatology, Rush Medical College, Chi- 
cago. : 
Discussion opened by HERBERT RATTNER, 
M.D., Chicago. 


9:30 “Practical Problems Under Blanket Coverage 
for Occupational Diseases: A Review of the 
Illinois Claim Experience.” 

CiarK Bripnces, Casualty Mutual Insurance 
Company, Chicago. 
Discussion opened by C. O. SAPPINGTON, 
M.D., Dr. P.H., Chicago. 
10:00 — 10:45 “Noise in Industry.” 
WALLACE WATERFALL, Director of Research 
Engineering, The Celotex Company, Chicago. 
Discussion opened by Carey P. McCorp, 
M.D., Detroit. 


INTERMISSION 
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Inspection of Scientific and Commercial Ex. 
hibits. 
11:15 — 12:00 “Developments in Occupational Dis. 
ease Legislation.” 
Ottver G. Browne, General Claims Attorne 
New York Central System, New York City. 
LUNCHEON 


Inspection of Scientific and Commercial Fx. 
hibits. 





TUESDAY AFTERNOON 
June 7, 1938 
ANDREW M. Harvey, M.D., F.A.C.S. 
Chairman of the Session 


1:30 “Women in Industry.” 


M. H. Kronenserc, M.D., Chief of Division 
and Industrial Medical Supervisor, State of 
Illinois Department of Public Health, Chi- 
cago. 

Discussion opened by R. J. DEMorre, M_D. 

2:00 — 2.45 “Light, Vision, and Seeing.” 

MATTHEW LuUCKIEsH, D. Sc., Director, and 
Frank K. Moss, Physicist, Lighting Research 


Laboratory, General Electric Company, Nela 
Park, Cleveland, Ohio. 


INTERMISSION 
Inspection of Scientific and Commercial Ex- 
hibits. 

3:15 “Tuberculosis in Industry.” 
O. A. Sanver, M.D., Milwaukee, Wisconsin. 


Discussion opened by JERoME R. Heap, 
M.D., Chicago. 


4:00 “The Employability of the Silicotic.” 


Voyta WRaABETz, Chairman, Industrial Com- 
mission of Wisconsin, Madison, Wisconsin. 


5:00 — 6:00 FELLOWSHIP HOUR. 


TUESDAY EVENING 
Open 





WEDNESDAY MORNING 
June 8, 1938 
‘FREDERICK W. SiosE, M.D., F.A.C.S. 
Chairman of the Session 
9:00 Opening of the Twenty-Third Annual Meet- 
ing of the 
AMERICAN ASSOCIATION OF INDUSTRIAL 
PHYSICIANS AND SURGEONS 
9:15 President’s Address. 
Royp R. Sayers, M.D. 


10:00 “Hazards of Night Driving.” 
Hart E. Fisuer, M.D., F.A.C.S., Medical Di- 
rector, Chicago Rapid Transit Co., Chicago. 
Abstract: 


NIGHT-DRIVING hazard exists; 60% of all fatal mo- 
tor vehicle accidents occur at night when only 25% 
of the daytime traffic is on the road. Therefore, the 
fatalities are greater in motor vehicle accidents and, |ike- 
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wise, injuries, when the exposure is only one-fourth of 
the traffic of daytime motor vehicle operation. Speed is 
the direct cause of night hazards, when the visibility of 
the driver is confined to the headlight beam of an average 
distance of about 200 feet ahead of the vehicle. At high 
speed it is impossible to retard the movement of the ve- 
hicle if a dangerous condition arises beyond the extent of 
the headlight beam. 

Likewise, the fields of vision are narrowed to the rib- 
bon of the headlight illumination and generally to the 
width of the pavement. On account of darkness there is 
comparatively little, if any, visibility at any angle beyond 
30° of the fields. 

The greatest hazard of night driving is the inability of 
the normal eye to adapt itself from glaring headlights to 
the dark adaptation following the passing of the glare. 

The visual purple in the retina of the eye is greatly 
reduced in the intensity of the headlight glare; in 
many individuals the regeneration of this visual purple 
following glare adaptation is slow, and during this period 
the driver has difficulty in seeing—if not for a few seconds 
driving blindly. The driver’s estimation powers as to 
depth, distance and motion are impaired. 

Night blindness has been productive of a number of 
accidents, and generally the person having such an acci- 
dent is innocent of that fact. Driving at night requires 
concentration of mind and effort, and the nervous stability 
of the average individual becomes upset. Likewise, men- 
tal and body fatigue are present more in night driving 
than in day-time driving. 

The solution of night driving problems, with the reduc- 
tion of the high mortality rates in night driving, can only 
be accomplished through the medium of education of the 
individual as to his physical limitations and the proper 
illumination of accident-peak areas on our streets and 
highways. 


10:15 “Factors Determining Reasonable and Equit- 
able Temporary Total Disability Periods.” 
Puitip H. KreuscuHer, M. D., F.A.C.S., Chief 
Surgeon, Chicago Area, Carnegie-Illinois 
Steel Corporation; Former Medical Director, 
Industrial Commission of Illinois. 


Discussion opened by VotNney S. CHENEY, 
M.D., F.A.C.S., Chicago. 


10:45 INTERMISSION. 


Inspection of Scientific and Commercial Ex- 
hibits. 


11:00 “The Occupational Disease Research Depart- 
ment of Northwestern University.” 


Frep Firz, M.D., Northwestern University 
Medical School. 


Abstract: 


NIVERSITY recognition of the increasing prominence 
of occupational disease; organization of the depart- 
ment; general principles and purposes; research activities; 
case studies (hospital and out-patient); occupational sur- 
veys; relation to medical departments of cooperating in- 
dustries: occupational disease undergraduate and graduate 


o_o on; occupational disease library; annual sym- 
osium, 


11:15 “Syphilis in Industry.” 
'AROLD A. VoNACHEN, M.D., Medical Director, 
Caterpillar Tractor Company, Peoria, IIl- 
inois, 


Discussion opened by Royp R. Sayers, M.D. 
ond A. E. Russetu, M.D., U. S. Public Health 
»ervice, Washington, D. C. 


12:00 LUNCHEON. 
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WEDNESDAY AFTERNOON 
June 8, 1938 


Program Presented by the 
Association for the Advancement of 
Industrial Medicine and Surgery 


Casstus H. Watson, M.D., F.A.C.S. 
Chairman of the Session 


1:30 “Arthritis in Industry.” 
Joun DeEPaut Currence, M.D., New York 
City. 
Discussion opened by JoHn C. COULTER, 
M.D., F.A.C.S., Chicago. 


2:15 “Tuberculosis in Industry.” 
Georce G. Ornstein, M.D., F.A.C.P., New 
York City. 


Abstract: 

UBERCULOSIS is discussed under the two main 

headings: 

1. As an occupational disease. 

2. The activation of pre-existing tuberculosis. 

Inasmuch as tuberculosis is caused by the tubercle 
bacillus there are only a few instances in which the dis- 
ease may be listed as an occupational disease: 

1. The workers caring for the tuberculous patient— 
nurses, attendants, orderlies, kitchen, elevator men, etc., 
in a tuberculosis hospital. 

2. Those persons subjected to silica dust (belief that 
silicosis produces susceptibility to tuberculosis). This be- 
lief has not been established to the satisfaction of all in- 
vestigators. 

3. The possibility of direct infection in those positions 
in which the worker converses with large numbers of 
people continuously day after day—food handlers, sales- 
women, etc. 

The above conditions are fully discussed. 

In industry, tuberculosis is frequently discussed from 
the point of view of a reactivation of a previous existing 
disease by trauma or other causes capable of activating 
tuberculosis. Inasmuch as there is a pre-existing tuber- 
culosis the responsibility of the insured to the employer 
will be discussed from the following points of view: 

1. Competent, activating causal factors. 

2. When does the responsibility of the insured cease. 


Discussion opened by BENJAMIN GOLDBERG, 
M.D., F.A.C.P., Chicago. 


3:00 INTERMISSION. 
Inspection of Scientific and Commercial Ex- 
hibits. 

3:30 “Intra-Articular Damage.” 

Wiis W. Lasuer, M.D., F.A.C.S., New York 
City. 
Abstract: 
ATIENTS suffering from intra-articular lesions have 
fixed ideas. Fractures of the long bones produce im- 
mediate disability. Joints function under adverse cir- 
cumstances. Joint conditions must be satisfactorily ex- 
plained to the patient in his own language. Recurrent 
effusions are of greatest importance diagnostically and 
therapeutically. We have found a “try-out” test of great 
value. Over-production of bone and not non-union, is a 
serious problem in all articular injuries. Arthritis dessi- 
cans is most generally recognized as a comparatively com- 
mon condition. Injuries to the fibro-cartilagenous struc- 


tures and the matter of aggravation of pre-existing arth- 
ritic conditions in relation to trauma will be touched upon. 


Discussion opened by JoHN DEPAuL Cur- 
RENCE, M.D., New York City. 
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4:15 “Lead Poisoning in Industry.” 


Irvine Gray, M.D., F.A.C.P., Brooklyn, New 
York. 


Abstract: 


T= physical findings and laboratory studies, including 
cardiovascular examinations will be discussed. The 
cases studied were all industrial in origin. The impor- 
tance of a high phosphorous regime in the treatment of 
the acute toxic lead episode will be stressed. The neces- 
sity for occasional deleading in isolated instances, when 
medical legal problems are involved will be shown. 
Discussion opened by E. L. BEtnap, M.D., 
F.A.C.P., Milwaukee, Wisconsin. 


5:00 — 6:00 FELLOWSHIP HOUR. 


6:30 Annual “Banquet. 
AMERICAN ASSOCIATION OF INDUSTRIAL 
PHYSICIANS AND SURGEONS 
Witiiam A. SAwyer, M.D. 
Presiding Chairman. 


8:00 Symposium. 
Employability and Job Placement from the 
Medical Point of View: 
(a) “Employability of Persons Presenting 
Disability or Disease.” 
Harvey G. ELLerp, Director of Personnel, 
Armour and Company, Chicago. 
(b) (To be announced.) 
Discussion opened by M. N. NEwgauIist, 
M.D., Chicago. 





THURSDAY MORNING 
June 9, 1938 


Report of the Nominating Committee. 
Election. 

Program Presented by 
Institute of Traumatic Surgery 
Chicago 
CLARENCE D. Sexsy, M.D., F.A.C.S. 
Chairman of the Session 


9:00 “Discussion of Fat Embolism.” 
Caro S. Scupert, M.D., F.A.C.S., Chicago. 


Abstract: 


” MY paper I will give a brief review of the high lights 
on the subject. This will be followed by both clinical 
and experimerttal observations. The newer aspects of the 
diagnosis of this disease will be presented. Detailed de- 
scription of the technique of blood, urine, chest x-rays 
and surface tension will be given. 
Discussion opened by WILLIAM R. CuBBINS, 
MLD., F.A.C.S., Chicago. 
9:30 “Trauma to Blood Vessels, and Their Se- 
quelae.” 
Raymonp W. McNEaty, M.D., F.A.C.S., Chi- 
cago. 
Discussion opened by Harry E. Mock, M.D., 
F.A.C.S., Chicago. 


10:00 “Distinction Between Injuries of Spine, 
Spondylitis, and Spondylosis.” 
Joun D. Etuis, M.D., F.A.C.S., Chicago. 
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Discussion opened by Loya A. Sxoupy 
M_D., F.A.C.S., Bethlehem, Pennsylvania. | 


10:30 INTERMISSION. 


Inspection of Scientific and Commercial Rx. 
hibits. 


11:00 “Pectin in the Treatment of Wounds.” 


JAMEs E. M. Tuomson, M.D., F.A.C.S., Lin- 
coln, Nebraska. 


Abstract: 


M* INTEREST in Pectin was created through the dis- 
coveries of my friend, Dr. CHARLEs A. THOMKINS, of 
Detroit, who first used it advantageously in the treatment 
of infantile diarrhea. Bacteriological study of the bac- 
tericidal affect of Pectin led into the deduction that it 
varied inversely with the pathogenicity of the organism. 
For example, while Pectin kills streptococcus rather 
easily, staphylococcus are more resistant to its bactericidal 
affect. I have noted with interest these and other bacterio- 
logical studies by the Pectin Committee of the Lincoln 
General Hospital, and made some rather definite clinical 
observations with respect to a 2% aqueous solution of 
Pectin on infected wounds. First, that the wound treated 
with Pectin hasn’t the usual fetid odor, but rather has a 
clean smell. Second, that the granulations are non- 
purulent, healthy and bright in appearance. Third, al- 
though the Pectin seems to stimulate granulation growth 
the granulations are smooth and even with the skin, and 
it seems to discourage the unhealthy excess thick granu- 
lations so often seen. Fourth, healing time is markedly 
diminished over any other method. Fifth, in the healing 
instead of a piled-up scar there is a smooth epithelialized 
surface. Sixth, and lastly, we are of the impression that 
in the treatment of osteomyelitis, where there is sequestra 
formation, there is an earlier separation of the sequestra, 
which we believe in influenced by the use of Pectin. 


Discussion opened by J. DANIEL WILLEMs, 
M.D., F.A.C.S., Chicago. 


11:30 “Metallic Fixation of Bones.” 
Wit T. Lyon, M.D., Chicago. 


Abstract: 


i SPITE of improvements in skeletal traction and 
external reduction of fractures, a small percentage 
still requires internal fixation and some of these are best 
immobilized by a properly applied plate. A presentation 
will be made of experimental work being carried on in 
dogs, as well as clinical application in actual practice to 
illustrate the improvements suggested both in the me- 
chanics of the application of the plates and their con- 
struction. 


Discussion opened by JAMEs J. CALLAHAN, 
M.D., F.A.C.S., Chicago. 


12:00 LUNCHEON. 





THURSDAY AFTERNOON 
June 9, 1938 
Chicago Regional Fracture Committee 
Symposium 
for 
AMERICAN ASSOCIATION OF INDUSTRIAL PHYSICIANS 
AND SURGEONS 
Presented by the 
American College of Surgeons 


KE.LLoGg SPEED, M.D., F.A.C.S. 
Chairman of the Session 


1:30 —2:00 “Fractures of the Carpal Navicular 
Bone.” (With Lantern Slides.) 
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Ketiocc SPEED, M.D., F.A.C.S. 
9:00 — 2:30 “Prevention vs. Cure in Deformity 


Following Fracture.” 


Paut B. Macnuson, M.D., F.A.C.S. 


9:30 — 3:00 “March Foot.” 
(With Lantern Slides.) 
Dean L. Riper, M.D. 


3:00 — 3:30 “Treatment of Fractures of the Neck 


of the Femur by Priming.” 
(With Lantern Slides.) 


Wuuis J. Ports, M.D., F.A.C.S. 
3:00 — 4:00 “Treatment of Fractures of the Neck 


of the Femur.” 


(With Moving Picture Demonstration.) 
Hucu McKenna, M.D., F.A.C.S. 


Collaborating Organizations 


HE collaborating organizations now include: 
State of Illinois, Division of Industrial Hy- 


giene; 
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Department of Public Health and Hygiene, Uni- 
versity of Illinois College of Medicine; 


Chicago Society of Industrial Medicine and 


Surgery; 
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Institute of Traumatic Surgery; 
Board of Health, City of Chicago; 
Occupational Diseases Research Department, 


of Health; 


Northwestern University Medical School; 
Industrial Hygiene Unit, Wisconsin State Board 


Chicago Medical Society; 


National Safety Council; 


Greater Chicago Safety Council; 


Chicago Dermatological Society; 


Department of Health, State of Michigan; 
Bureau of Industrial Hygiene, Detroit Depart- 


ment of Health; and 
Bureau of Occupational Diseases, Ohio State De- 


partment of Health. 








Booth 64 


CLEVELAND J. WHITE, M.D. 


HE exhibit of industrial derma- 

toses with special reference to 
the value and technic of patch tests 
will be under the auspices of the 
Chicago Dermatological Society. 
Charts will be shown of the various 
salient features of industrial der- 
matosis and the differential diag- 
nosis. A number of photographs 
will be shown of the main features 
of occupational cutaneous syn- 
dromes. There will also be demon- 
strations of the technic of the appli- 
cation and interpretation of the 
patch test by various members of 
the society. 


Booth 57 


CHRYSLER CORPORATION 


OHN J. PENDERGAST, M.D., 

Medical Director, CHRYSLER CoR- 
PORATION, Detroit, Michigan. 

Representative Historical and 
Contemporary Investigators of Oc- 
cupational Diseases. 

Names and faces make news and 

challenge interest. On this account, 
an exhibit will be made of .all 
available photographs of represen- 
tative historical and contemporary 
industrial hygienists and occupa- 
tional disease investigators, and 
others. 
In view of Industrial Medicine’s 
increasing attention to occupational 
diseases, many physicians and 
others in attendance at this meet- 
ing will be interested in photographs 
of those who have made outstand- 
ing scientific contributions in the 
field of industrial diseases and in- 
dustrial hygiene. 





Exhibitors 


Booth 34 


ORGANIC SILICON COMPOUNDS 


RGANO - SILICON Compounds, 
their Preparation, Purification 
and Identification, exhibited by the 
Bureau of Industrial Hygiene of the 
Detroit Department of Health. Dem- 
onstrated by WILLIAM G. FREDRICK, 
WiLt1aM N. WITHERIDGE, and HER- 
BERT T. WALWORTH. 

Owing to the widespread interest 
shown by industrial hygienists in 
the organo-silicon compounds just 
coming into industrial use, a work- 
ing exhibit illustrating the principal 
phases of the preparation, purifica- 
tion, and identification of these 
compounds will be made. Not only 
will examples of the silico-esters 
and hydrocarbons be shown, but also 
the preparation, purification, identi- 
fication and analysis of tetra-ethyl- 
silicane will be continuously demon- 
strated. The apparatus displayed 
will include a multiple-plate frac- 
tionating column for sharp separa- 
tion of complex solvent mixtures, a 
precision boiling point apparatus, an 
Abbe refractometer and a Parr com- 
bustion bomb. Their operation and 
use will be illustrated and demon- 
strated. 


Booth 17 


HILGER PERRY JENKINS, UNI- 
VERSITY OF CHICAGO, DE- 
PARTMENT OF SURGERY, 
CHICAGO. 


N EXPERIMENTAL and clinical 
study of the decline in tensile 
strength and ultimate absorption of 
plain and chromic catgut is pre- 
sented: a series of transparent tis- 
sue specimens showing the status 










of the catgut at varying periods of 
time after implantation; specimens 
of catgut removed from the tissues 
at varying periods of time which 
are mounted on cards with full de- 
scription of the loss of strength 
which was observed for each size 
used; and by photomicrographs 
showing the reaction in the tissues 
to the catgut. : 


Booth 67 


GENERAL MOTORS 


N THE General Motors exhibit, it 

is proposed to show by photo- 
graphs and diagrams the measures 
used to control occupational diseases 
and the results obtained, 





Booths 73 and 74 


JAMES A. JACKSON, THE JACK- 
SON CLINIC, MADISON 
WISCONSIN. 


XHIBIT of: (a) Transparencies 

demonstrating various types of 
injuries to the lower extremities, 
including special instruments and 
appliances used in their manage- 
ment. 


Booth 45 


PERIPHERAL CIRCULATION 


ROM Tue CrircuLatory GROUP OF 

Sr. LuKe’s HospirTat, Chicago, by 
Cart A. JoHnson, M.D. The pur- 
pose of the exhibit is to demonstrate 
the importance of the study of the 
circulation in certain diseases, with 
particular reference to those of 
traumatic origin. 

The various instruments used to 
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make these studies will be demon- 
strated, particularly the digital 
plethysmograph with which most of 
the studies were made. 

The results of studies of the peri- 
pheral circulation in various types 
of diseases will be presented by 
means of “transparencies,” case re- 
ports, and short lantern-slide dis- 
cussions. The case reports used will 
include normals, frost-bite, trau- 
matic vascular occlusion, traumatic 
neuritis, lymphatic obstruction, mul- 
tiple arterial occlusion, Buerger’s 
disease, Raynaud’s disease, and 
cases with muscular pain from 
anemia, generalized cardiovascular 
disease and faulty weight distribu- 
tion. 


Booth 60 


MOCK, H. E., M.D.: SKULL 
FRACTURE EXHIBIT 


ITLE: SKULL FRACTURE EX- 

HIBIT: Exhibitors — Harry E. 
Mock and Joun L. Lindquist — 
Surgical Department, Northwestern 
University School of Medicine, and 
St. Luke’s Hospital. 

The exhibit shows the need for 
improved management of skull frac- 
tures. It is an analysis of 3,000 col- 
lected cases and of 300 of the au- 
thors’ own cases. Cases are grouped 
according to signs and symptoms. 
Another grouping based on the type 
of treatment. Analysis of indica- 
tions and value of spinal puncture. 
Analysis of operative cases. Models 
showing skull and brain pathology, 
photographs, graphs, charts, and x- 
ray films. 


Booth 36 


NATIONAL SAFETY COUNCIL 


HE Natrona SAFEty Councit is 

an association of nearly 5,000 
employers, insurance companies, as- 
sociations, government departments 
and individuals. Its objects are to 
provide accident prevention service 
to its members and to promote the 
cause of safety everywhere. It 
gathers and tabulates information 
on the frequency and severity of ac- 
cidents and on their causes. It in- 
vestigates and reports methods of 
preventing accidents. 

Some of the Council’s publica- 
tions, including magazines, Safe 
Practices Pamphlets, and posters are 
shown in the exhibit. 


Booth 54 


NORTHWESTERN UNIVERSITY 
MEDICAL SCHOOL 


EPRODUCTIONS of serial chest 

roentgenograms of nine indi- 
viduals having carcinoma of the 
lung are displayed. Eight of these 
have been proved histologically. 
Three additional suspicious cases 
are not included because of lack of 
confirming data. These cases were 
collected in 1937 from a group of 
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about 40,000 employees in several 
different industries. The occupa- 
tional histories reveal very little in 
common in the cases presented. 
Gross specimens of three of the 
cases are also to be on display. 


Booth 15 


LIBERTY MUTUAL 


SIMPLE exhibit on the Petro- 

graphic examination of dusts to 
determine the free percentage of 
silica in them. 


—_—_—_—_ 


Booth 27 


OHIO DEPARMENT of HEALTH’S 
MOBILE LABORATORY 


O FACILITATE the study of 

silicosis, Oxnto’s Mobile X-Ray 
Laboratory was conceived in the 
summer of 1936. After months of 
planning and construction, it was 
put in operation in October, 1937. 
The unit consists of a special light- 
proof body mounted on a cab-over- 
engine truck with a wheel-base of 
172 inches. The cab-over-engine 
truck was selected to give maximum 
space for the body with minimum 
wheel-base. The dimensions of the 
body are: Length 16 fee,t width 7 
feet, 11 inches, and height 6 feet, 
6 inches. A partition divides the 
body into two compartments. The 
rear compartment contains labora- 
tory benches, cabinets, sink, and 
water tank. 

The forward x-ray compartment 
contains tube stand, transformer, 
cassette changer, control panel, 
fluoroscope, lead-lined film box and 
ventilating appartus. The unit is 
shock-proof. Both flat and stereo- 
scopic exposures are taken. Techni- 
que adopted is 100 milliamperes, 
1/10th second at 72 inches with 
variable _ kilivoltage. The unit 
operates on 220 volts, 60 cycle cur- 
rent which is supplied at the plant. 
A special cable connects the truck 
with factory current. 


Booth 4 


MEDICOLEGAL TRENDS in 
OCCUPATIONAL DISEASES 


O. SAPPINGTON, M.D., DR. 
e P.H. Consulting Industrial 
Hygienist Chicago: 

Occupational diseases present 
problems of increasing interest, es- 
pecially relative to the medicolegal 
phases. 

In this exhibit, material in the 
form of maps, diagrams, tabula- 
tions, and graphs will be presented, 
showing medicolegal trends in oc- 
cupational disease problems. 

Because the state laws vary con- 
siderably and have changed a great 
deal in the past 10 years, compari- 
sons will be made showing advances; 
present types of coverage will be 
shown, especially relative to the 
rights of election, common law re- 
lations, and coverage for dust dis- 
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eases. Coverage relative to other 
occupational diseases wil] be ex. 
hibited. 

Compensation experience in vari. 
ous well developed industrial states 
such as New York, Ohio, Wisconsin 
Connecticut, Massachusetts, and Ili 
nois will be shown in tabulations 
comparing 1936 and 1937 experi- 
ences, 

Since court decisions form the 
common law background, varioys 
tabulations of published court deci- 
sions during 1936 and 1937, accord. 
ing to disease alleged and geogra- 
phical distribution, will be pre. 
sented. 

An outline of the suggestions of 
the American Bar Association, rela- 
tive to legal provisions for occupa- 
tional disease problems, will be 
shown. 


—_— 


Booths 6 and 7 


NATIONAL INSTITUTE OF 
HEALTH, U. S. PUBLIC 
HEALTH SERVICE 


A DISPLAY of the literature per- 
taining to industrial hygiene. 
There will be a central portion made 
up of panels with tabulated refer- 
ences from the current literature, 
divided into appropriate groups. 
Two other panels will deal with 
reference lists of textbooks and cur- 
rent periodicals that are useful to 
persons working in the field of in- 
dustrial hygiene. 


Booth 80 


AMERICAN COLLEGE OF SUR- 
GEONS, INDUSTRIAL MEDICINE 
AND TRAUMATIC SURGERY 


HE exhibit consists of a symbolic 
diorama with drawings, charts 
and map illustrating different phases 
of medical service in industry. The 
annual per capita medical cost in 
industry, medical and compensation 
cests according to the size of the 
plant, and the percentage of distri- 
bution of the costs are shown by 
charts. Other graphs show the in- 
cidence of absenteeism from illness 
and injury in industry, the reduc- 
tion in the injury frequency and se- 
verity rates. 
Samples of physical examination 
record forms for use in industry will 
be available. 





Commercial Exhibits 


Booth 13 
BROOKS APPLIANCE COMPANY 


Wwe ARE displaying an extensive 
line of Ambulatory supplies, 
which you can advantageously us¢ 
in your practice. Kindly leave your 
name at the booth so that we may 
send you our new catalogue de- 
scribing these specialties in detail. 
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peerless Injection Trusses. Post- 
operative and Surgical Supports. 
Varicose Vein and Varicose Ulcer 
Bandages. Vim Needles and Syr- 
inges. A proctoscrope especially de- 
signed for the Injection Treatment. 





Booth 49 
FAIRWAY LABORATORIES, INC. 


OOTH 49 in the exhibit hall, will 
B bring an old friend of the indus- 
trial physicians to the convention. 
Mr. C. M. Schofield, President of 
FarRwAY LABORATORIES, INC., of Bel- 
leville, Illinois, soon to move to their 
new factory in St. Louis, Missouri, 
will be present and demonstrate the 
greatly improved Fairway 1938 
Molded Plastic Tablet Dispensers 
and other improved services. He 
also promises another of their in- 
formative booklets, entitled “Are 
Your Workers Worth Their Salt” 
which will be just off the press and 
presented to any industrial physi- 
cian or safety director who may 
desire a copy. He looks forward to 
a pleasant visit with many medical 
directors of corporations with whom 
he has enjoyed correspondence on 
the interesting subject of “The Pre- 
vention of Heat Sickness” over the 
past nine years. 





Booth 14 
FARNSWORTH LABORATORIES 


HE FARNSWORTH LABORATORIES 

are pioneers in the production of 
various types of solutions used for 
ambulatory methods of treatment. 
duction of various types of solu- 
tions used for ambulatory methods 
of treatment. 
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The Injection Treatment of 
Hernia is a popular subject, and 
one with which this company has 
long been identified. 

A new Local Anesthetic having a 
prolonged action, extending over a 
period of days will be offered. Phy- 
sicians who are interested in non- 
surgical forms of treatment should 
find a visit to this booth well worth 
while. 


Booth 50 


CAMERON SURGICAL 
SPECIALTY COMPANY 


EE THE new LE&MPERT-LEMEE 

Heap.ite demonstrated in Booth 
No. 50 by CAMERON SuRGIcAL SPE- 
cIALTy Company, Chicago. Latest 
developments in electrically lighted 
diagnostic and operating instru- 
ments for all parts of the body will 
also be shown. Of special interest 
will be the new inexpensive office 
model of a radio knife and other 
electro-surgical units for cutting, 
coagulating, desiccation and fulgura- 
tion, ranging in size up to the “Hos- 
pital Model” which has sufficient 
power for the most radical and 
heavy surgery. Also see the Cam- 
ERON HEARTOMETER, the outstanding 
achievement in cardiac diagnosis. 





Booth 78 


DEPUY MANUFACTURING 
COMPANY 


“PLINTS for you by DePuy 

MANUFACTURING COMPANY will 
be shown in Booth No. 78 at the 
American Association of Industrial 
Physicians and Surgeons Meeting in 
Chicago. The finest quality of ma- 
terials are used in constructing the 
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different appliances. Mr. W. D. 
Bates will be there to answer your 
questions. Your problem will have 
his serious consideration. Fracture 
Appliances from head to foot. Al- 
ways something new. Everything in 
Vitallium. Come in and see us. You 
are welcome. 


Booth 71 


DEQUIN PHYSICIANS PRODUCTS 
COMPANY 


S MANUFACTURERS and dis- 
tributors of pharmaceuticals of 
high therapeutic value, we are dis- 
playing ALPparengE for the Injection 
Treatment of Hernia and Hydrocele. 
ALPARENE is a product of painstak- 
ing animal research and clinical 
trial. ALPARENE is of suspensoid 
character, Non-Toxic, painless, and 
produces the mature, dense fibro- 
blastic repair tissue so sought for in 
the ambulant treatment of Hernia. 
We irivite you to visit our Booth No. 
71. 


Booth 66 


THE DIONOL COMPANY 


aggre DIONOL: Selected, pro- 
cessed solidified hydrocarbons. 
A pure white unguent which readily 
liquefies at body temperature to pro- 
mote penetration to the entire 
treated area affording a healing, 
protective film. Usges: Burns of all 
degree, skin redness or abrasion, 
cuts, boils, dermatoses, and skin con- 
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ditioning. Popizep DionoL: Plain 
Dionol with 2% iodine oleate added 
in a non-irritating, non tissue stain- 
ing form. Used by major industrial 
organizations for the primary appli- 
cation for general plant injuries, to 
promote quick healing, prevent in- 
fections or complications and afford 
protection. METHYLATED DIONOL: 
An analgesic rub for plant strains 
or muscular soreness. NAsAL D1io- 
NOL: To check incipient head cold 
epidemics. 


Booth 42 


DOMORE CHAIR COMPANY, INC. 


HE Domore CHAIR COMPANY will 

exhibit seating for the executive, 
the office personnel, and factory 
workers. Dr. J. R. GARNER, of At- 
lanta, Medical Adviser of the Do- 
MORE CHAIR COMPANY, will be in 
charge and will be glad to give in- 
formation to those interested. Do- 
MORE chairs are adjustable, so they 
can be made to fit the physical 
characteristics of the individual. 
They make it easy to sit correctly 
with comfort. The executive models 
provide proper support while at 
work, and through the application 
of special back construction, enable 
an executive to relax or take exer- 
cise when opportunity permits. Do- 
MORE Chairs are for the “Man Who 
Never Grows Old,” and for the ““Wo- 
man Who Wants to Stay Young.” 





Booth 53 


HOLLAND-RANTOS COMPANY, 
INC. 


HE Ho.ianp-RANTOS COMPANY 

will exhibit its complete line of 
specialties: the Koromex diaphragm 
and Koromex vaginal jelly, the new 
H-R Emulsion Jelly, the Koromex 
diaphragm introducer and Kahma 
Powder method of contraception. 
Two surgical silk fabrics—Rantosilk 
and Hollandex—used extensively in 
hospitals for bedding and also made 
up into garments, such as surgeons’ 
aprons, patients’ throws, etc. The 
Rantos Fever Bag is designed for 
use as an accessory to various types 
of fever inducing apparatus. Its 
primary function is that of a heat 
retainer. The Powdex Vaginal In- 
sufflator with the various cinquarsen 
and stovarsol formulae is used for 
the dry treatment of trichomonas 
vaginitis. 


Booth 62 


HORLICK’S MALTED MILK 
CORPORATION 


HE Hortick’s MALTEep MILK Cor- 

PORATION, in Booth No. 62, will 
exhibit Horiick’s, the Original 
Malted Milk, Powder and Tablet 
forms. They will distribute sam- 
ples of the Tablets, as well as litera- 
ture. Among the special uses of 


Horuicx’s Matteo MILK which will 
be featured are its advantages as an 
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easily digested, nourishing food- 
drink, notably in nervous and diges- 
tive disorders, in gastric and duo- 
denal ulcers, and wherever a food 
of ready assimilability is indicated. 
The Tablets offer a practical solu- 
tion to the problem of between-meal 
feedings for ambulatory ulcer pa- 
tients, as well as a convenient 
source of quickly available food- 
energy for the general factory and 
office worker. 





Booths 81 and 82 


EICHENLAUBS 


i Seer hrs, Pittsburgh, 
Pennsylvania: Manufacturers 
of Wood Hospital Furniture for De- 
luxe Private Rooms, Solaria, Lounge 
and Dining Rooms: Nurses Groups 
and Special Equipment: Manufac- 
turers Representatives for the New 
Haynes Sprinc. Consult our en- 
gineers on any difficult furnishing 
problems. No cost or obligation for 
this service. 


Booth 75 


LaMOTTE CHEMICAL PRODUCTS 
COMPANY 


AMOTTE Boop CHEMIstTrRY UNITS 
for the Physician will be ex- 
hibited in Booth No. 75. The ap- 
paratus will be in charge of chemists 
who will be only too glad to give 
full information concerning the op- 
eration of these simplified outfits for 
blood and urine analysis. The new 
outfit for determining Sulfanilamide 
in Blood and Urine will be on dis- 
play. The approved KLINE SLIDE 
Test for Syphilis will also be ex- 
plained to any physician interested 
in this new test. Standard units for 
Blood Sugar, Blood Urea, Creatinine, 
Urie Acid and Calcium-Phosphorus 
will, of course, be shown. Full in- 
formation concerning all of the tests 
will be cheerfully given, without any 
obligation whatever on the part of 
the visitors to this exhibit. 





Booth 44 


KEYSTONE VIEW COMPANY 


"Why eqeeptiny soot STEREOSCOPIC 
ATLAS oF ANATOMY: 324 stereo- 
scopic photographs of prepared dis- 
sections of every part of the human 
body. A quick and ready reference 
presenting many possibilities for 
usefulness in emergencies as well as 
routine cases. 

II. Visuat Sarety TESTS: a con- 
tribution to safety and efficiency. 
A composite test of visual efficiency 
much more comprehensive than a 
simple visual acuity test. Very 
quickly administered. By it the 
Doctor can cooperate with the pro- 
duction engineer and the safety en- 
gineer by his ability to screen out 
from any group of employees: 

1. The visually unskilled from 
those whose employment requires 
visual precision. 
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2. The visually handicapped from 
thes? whose employment may jp. 
volve accident hazard to themselves 
or to others. 


—_—___ 


Booth 58 


J. B. LIPPINCOTT COMPANY 


B. LIPPINCOTT COMPANY 

¢ will display NEw books; Bacoy 
—Anus, Rectum and Sigmoid Colon; 
THOREK—Modern Surgical Technic; 
KracKE—Diseases of the Blood and 
Atlas of Hematology; Wison — 
Fractures; WoLF—Physician’s Busi- 
ness ... and New Editions of old 
favorites: McBripe — Disability 
Evaluation; REHBERGER—Quick Ref- 
erence Book of Medicine and Sur- 
gery; THOREK—Surgical Errors and 
Safeguards; and Means — Thyroid 
and Its Diseases. See also the new 
International Clinics edited by Dr. 
GEorGE Morris PIERSOL. 





Booth 32 


S. M. A. CORPORATION 


M. A. CORPORATION, manu- 

e facturers of products to meet 
specific nutritional needs, will ex- 
hibit the following: 

SMco Carotene-in-Oil (Carotene 
is Pro-Vitamin A)—Vitamin A de- 
ficiency affects ability to adapt to 
light and darkness, and hence influ- 
ences color differentiation and close 
visual application. 

SMco 3 — Pyridine Carboxylic 
Acid (Nicotinic Acid) —in tablets 
and ampoules for the treatment of 
pellagra. ; 

s.mM.A.—An adaptation to breast, 
milk. Prepared from _ tuberculin- 
tested milk of highest quality modi- 
fied to breast milk standards under 
laboratory control. 

PROTEIN s.M.A. (Acidulated) — A 
special food for undernourished 
newly born infants, for prematures, 
and for infant diarrhea. 

Hypo ALLERGIC MitK—For infants 
and adults sensitive to milk protein. 
ALERDEX—The Protein-Free Maltose 
and Dextrins. 

Also, preparations of the vitamins 
of the vitamin B complex. 





Booth 31 


SUTLIFF & CASE COMPANY, INC. 


ya physician who is served by 
the Sut.tirr & Case pharmaceuti- 
cal institution finds more than 1000 
medicinal products from which to 
choose his weapons to fight disease 
and death. 

Turo-CaRA and THrIocyAN-TABS 
(Sutliff & Case pharmaceuticals) are 
preparations intended for judicious 
thiocyanate therapy in arterial hy- 
pertension. Txuro-Cara is an aro- 
matic liquid form of thiocyanate, 
while TH1o-cyaN-TaBs are specially 
coated tablets of calcium thiocya- 
nate. 

Trn-Ox Solu-Caps (S&C) are 
capsules containing therapeutic dos- 
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age of stannic oxide and medicinal 
tin, used in furunculosis, carbuncles, 
styes, acne and other conditions of 
local infection of staphylococci 
origin. 


——_——__ 


Booth 79 
PHILIP MORRIS & CO. LTD. INC. 


HILIP MORRIS & CO. Ltd., Inc., 
Poin demonstrate the method by 
which it was found that Puxiip 
Morris cigarettes, in which diethy- 
lene glycol is used as the hygro- 
scopic agent, are less irritating than 
other cigarettes. Their representa- 
tive will be happy to discuss re- 
searches and problems on the phys- 
jological effects of smoking. 





Booth 72 


ZIMMER MANUFACTURING 
COMPANY 


IMMER MFG. CO. will have a 

complete line of Fracture Equip- 
ment on display in Booth No. 72. 
Among the items of special interest 
to the industrial surgeons will be 
the Smith-Peterson Outfit, Reduc- 
tion Apparatus, Kirschner Outfit, 
Pelvic Splint, Curry Walking Splint, 
Forrested Knee Hinges, Phelps- 
Gocht Osteoclast and the Conzett 
Goniometer. ‘ 


Booth 59 


WILLSON PRODUCTS, INC. 


RIEFLY, the WILLSon exhibit in- 

cludes devices which may be 
classified in two distinct groups: 
First, apparatus such as the Impin- 
ger, Dust Counter, Chlorinated Hy- 
drocarbon apparatus, and heated- 
therometer anemometer used in the 
determination or evaluation of the 
degree of the employees’ exposure 
to atmospheric contaminations. Sec- 
ond, respirators of various kinds 
worn by workers to decrease or 
eliminate objectionable contamin- 
ants in the inspired air. 





Booth 63 


PICKER X-RAY CORPORATION 


HE Picker X-Ray CorPoraTIOoNn 

will show their Self-Contained 
Shockproof Diagnostic Unit, con- 
sisting of 200-milliampere Four- 
Valve Generator with Tilting Table 
and Spot Film Device. 

Shockproof Mobile Units of 15 
milliampere and 30 milliampere ca- 
Pacity, as well as a new compact 


Shockproof Portable Unit will also 
be shown. 





Booth 46 


ULMER PHARMACAL COMPANY 


[XDUSTRIAL surgeons are invited 
to visit the booth of ULMER 
PHARMACAL Company for a discus- 
sion of Proliferol and Phyco Clinical 
Sses_ as used in the injection 














INDUSTRIAL MEDICINE 


treatment of hernias. Time and 
monetary and efficiency losses are 
eliminated in this method, as the 
worker is ambulatory. Leading 
railway and industrial surgeons en- 
dorse the method in selected cases, 
and Proliferol as the desirable solu- 
tion. Biliposol, the lipoid soluble 
basic bismuth for syphilis endorsed 
by Dr. Levaditi of the Pasteur Insti- 
tute will be featured together with 
Cal-zo for varicose ulcers, Picro- 
Benzyl for burns, and specially 
priced, unusually fine imported hae- 
mostats and scissors. 





Booth 70 


DENVER CHEMICAL MANUFAC- 
TURING COMPANY 


N SPACE 70 ANTIPHLOGISTINE 

will be exhibited. This product, 
now in its forty-fifth year, is em- 
ployed by physicians in all parts of 
the world. There is only one way 
in which an ethical preparation can 
ettain this distinction, and that is 
through merit. ANTIPHLOGISTINE is 
kept on hand and used continually 
in the emergency hospitals and first- 
aid stations of many of the great in- 
dustrial plants, railroads, mines, etc. 
of this and other countries. 





Booth 40 


Cc. B. FLEET COMPANY, INC. 


HOSPHO-SODA (FLEET): An 

ethical, concentrated preparation 
of the sodium phosphates buffered 
and in a stable solution. Phospho- 
Soda is a reliable intestinal elimi- 
nant and detoxifying agent, acting 
quickly without griping or causing 
tenesmus. Phospho-Soda (FLEET) 
has, for 50 years, been recognized by 
the medical profession as being the 
desirable choleretic and cholekinetic. 
The ease of administration and flexi- 
bility of dosage gives Phospho-Soda 
(FLEET) a wide range of usage. 

Attractive measuring glasses and 
samples of Phospho-Soda will be 
gladly supplied at this booth. 





Booth 12 


MINE SAFETY APPLIANCES CO. 


OCATED in booth number 12, the 
Mine SAFEtTy APPLIANCE COM- 
PANY. of Pittsburgh, Pennsylvania, 
will display a complete line of safety 
equipment for the protection of 
workers in all industries. 

A feature of the display will be 
the MS.A. Salt Tablet Dispersers, 
including the “350” and “1500” size 
and also the new “One-at-a-time” 
Pocket Dispenser with 24 tablets. 
The larger dispensers are molded of 
bakelite, require only cne hand to 
operate, and are weatherproof. 

The new Dustfoe Respirator (U.S. 
Bureau of Mines approved), another 
M.S.A. product, provides full pro- 
tection under the most severe dust 
conditions, and yet weighs less than 
3% ounces. It will be displayed in 








81-82. Eichenlaubs. 
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addition to the popular Comfo Dust 
and Paint Respirators. 

Other M.S.A. products include 
Gas Detecting, Analyzing, and Re- 
cording Instruments; Goggles; All- 
Weather First Aid Kits; Skullgard 
Protective Hats and Caps; M.S.A. 
Abrasive Masks and Air Line Res- 
pirators; and Resuscitation Appara- 
tus, the H. H. Inhalator. 





Booths 68 and 69 


WESTINGHOUSE X-RAY 
COMPANY, INC. 


HE WESTINGHOUSE X-Ray Com- 

PANY will display new shock- 
proof equipment for high speed 
chest radiography. A representative 
exhibit of chest films will also be 
shown. Probably of greatest inter- 
est to the Industrial Surgeon will be 
a new device for the positive identi- 
fication of a chest film which will 
have great value in any legal case. 





BOOTH LOCATIONS 


4. C. O. Sapprncron, M.D., Dr.P.H. 
6-7. U. S. Pusiic HEALTH SERVICE. 
8 
1 


2. Mine Safety Appliances Co. 
13. Brooks Appliance Co. 
14. Farnsworth Laboratories. 
15. Liperty MUTUAL. 
16. Cutcaco Boarp or HEALTH. 
17. HILcGER Perry JENKINS, M.D. 
18. M. H. KRoneENBERG, M.D. 
26. McManis Table Co. 
27. Onto DEPARTMENT OF HEALTH. 
31. Sutliffe & Case Co., Inc. 
32. S. M. A. Corporation. 
34. Derrorr DEPARTMENT OF HEALTH. 
36. NaTIONAL SAFETY COUNCIL. 
40. C. B. Fleet Co., Inc. 
41. MIscELLANEOUS. 
42. DoMore Chair Co. 
43. James E. M. Tuomson, M.D. 
44. Keystone View Co. 
45. Cart A. Jonnson, M.D. 
46. Ulmer Pharmacal Co. 
49. Fairway Laboratories, Inc. 
50. Cameron Surgical Specialty Co. 
51. Morton Salt Co. 
53. Holland-Rantos Co. 
54. NoRTHWESTERN UNIVERSITY. 
57. Joun J. Prenpercast, M.D. 
58. J. B. Lippincott Co. 
59. Willson Products, Inc. 
60. Harry E. Mock, M.D., F.A.C.S. 
62. Horlick’s Malted Milk Corp. 
63. Picker X-Ray Corporation. 
64. CLEVELAND J. WuirTeE, M.D. 
66. The Dionol Co. 
67. CLARENCE D. SetBy, M.D., 
F.A.C.S. 
68-69. Westinghouse X-Ray Co., Inc. 
70. Denver Chemical Co. 
71. DeQuinn Physicians Products 
Co. 
72. Zimmer Manufacturing Co. 
73-74. James A. JAcKsOoN, M.D. 
75. LaMotte Chemical Co. 
77. Jonn DePaut CurRRENCE, M.D. 
78. DePuy Manufacturing Co. 
79. Philip Morris & Co., Ltd., Inc. 
80. AMERICAN COLLEGE OF SURGEONS. 
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Silicosis 

S WE have previously remarked, there are 
A many people who now look upon silicosis 
as an unimportant disease because of its 
relative infrequency. Preventive measures are 
proving effective, so that—while it never was as 
bad as the Hon. Secretary of Labor said it was 
several years ago (see page 304)—it is, as Dr. 

SAPPINGTON puts it: “Not rare, not common.” 

Dr. REED, on page 314, quotes the National Sili- 
cosis Conference figures for 1937: “110,000 have 
silicosis of some degree. Out of this number 5,- 
000 suffer some form of disablement... . 105,000 
have silicosis but no disablement.” This is not an 
alarming proportion of 49,000,000 workers—a little 
more than 0.2%. But it is 10% of the million “ex- 
posed to some form of silica hazard;” 20% of the 
half-million “exposed to a serious hazard.” 

Thus it is not unimportant, nor a matter of the 
past. This is particularly true with reference to 
its cost; and if Wisconsin’s experience is any 
criterion, it is startlingly true. In that state, in 
1936, although “noxious dusts,” with 71 cases, ag- 
gregated only 6.6% of the total number of cases of 
occupational disease disability indemnified during 
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1936, the payment of compensation for these cases 
aggregated $119,737, or 55.4% of the total compen- 
sation paid for the entire group of occupational 
diseases. (See Dr. SappINGToN’s Table X, page 
334.) 

Furthermore, silicosis when compared with 
the chief causes of injury stood second highest in 
average compensation costs among the fatal cases, 
first among the relative permanent partial dis- 
ability cases. It appears, therefore, upon this evi- 
dence that the severity of silicosis is the highest of 
any occupational disease, of which we have ade- 
quate record at the present time. 

And the severity is directly reflected in the cost. 
Table XII, on page 334, is illuminative: 13 cases of 
lead poisoning at an average indemnity paid per 
case of $105; 150 of dermatitis at an average of $51; 
22 of silicosis at an average of $5,225. 

This is going from newspaper to check-book 
with a vengeance! 


The Formula! 
G ices ana of newspapers, their press serv- 





ices, and even some of the news magazines, 

Time and others, have been importuning Dr. 
J. R. GARNER to disclose the formula for his Apsa 
the apparent effects of which were described, and 
illustrated, in our May issue under the heading: 
“Cancer—A New Treatment: Holding Much 
Promise.” 

To all of these he has replied about as he wrote 
to us: 

“I presented two cases before the Fulton County 
Medical Society Thursday evening, May 19, 1938, 
and quite naturally this was the subject of much 
discussion among the doctors in Atlanta yester- 
day, and I find, as is to be expected, that the com- 
ments are both favorable and unfavorable. Many 
seemed to take the attitude that I should at once 
make known my formula. In the first place I have 
worked on this formula for seven years before 
bringing it to the present state. I do not feel that 
it is absolutely perfected at the moment. The 
process of manufacturing Apsa is very intri- 
cate. It cannot be manufactured by any prescrip- 
tion clerk in a drug store, and I fear that if I made 
known the formula now, some physician would 
attempt to mix up some kind of concoction con- 
taining the same ingredients and meet with disas- 
trous results — which would throw opprobrium 
upon my entire work. Hence I feel that until I can 
assure everyone that it is positively a cure, and 
until I can perfect the formula and it can be made 
more stable than it is at present, I must decline to 
let it become generally known.” 

This seems entirely reasonable. Dr. GARNER 
said in his May article: “Additional experimenta- 
tion is being conducted with a view to overcoming 
this difficulty (the volatile property of one of the 
ingredients and the resultant instability of the 
compound) and very shortly making it possible to 
publish the formula and entrust its manufacture 
and distribution to some reliable pharmaceutical 
house.” 
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Comparative Values of Injection and Surgical 
Treatment of Hernia 


GEorGE Eart, M.D., 
Saint Paul, Minnesota 


——. to the last decade, in- 
jections for the cure of hernia at- 
tracted little attention.* The solutions 
of Pina Maestrae, of Spain, were han- 
dled with great secrecy and in this 
country sold at such high prices that 
they had been little used. Mayer of 
Detroit was using the injection meth- 
od long before he gave medical pub- 
licity to it. Bratrud, of Minneapolis, 
together with McKiney, Rice, and 
Larsen, deserve credit for taking the 
matter up in a clinical teaching way 
and giving the profession solutions, 
methods, and the results of their ex- 
perience. 

It is estimated that 10% of the 
population have hernia in some form 
or other. The majority, influenced by 
economic considerations, necessity of 
hospitalization, objections to surgery 
and recurrences after operation, pre- 
fer to wear trusses. The tendency now 
is for active treatment to be sought 
earlier. 

Inguinal hernia comprises most of 
the cases selected for injection because 
trusses are fitted more easily, and, 
anatomically, the injections are sim- 
pler. The direct inguinal type gives 
more difficulty than the indirect be- 
cause of gravity and also because the 
structures of the internal and external 
oblique muscles are often frayed out 
or almost absent. Evidences of this 
are the many surgical devices used, 
such as fascia lata strips from the 
thigh, turning down of fascia from the 
rectus muscle or incision of the fascia 
of the internal oblique near its at- 
tachment to the rectus muscle so as to 
free the internal oblique for approxi- 
mation of Poupart’s ligament. Direct 
hernia becames more frequent in later 
life. Age presents poorer reacting 
qualities, hernia of longer duration, 
degenerative changes, often increased 
fat, and the protruding abdomen plac- 
ing the inguinal hernia more at the 
bottom of a sack. The number of 
injections needed increases with each 
decade of life, and many more are 
usually needed with direct than with 
indirect inguinal hernia. The same 
factors necessitate more careful sur- 
gical procedure with direct hernia. 


S INJECTION likely to damage the 
spermatic cord or the circulation of 
the testicle? Before any treatment, 
Surgical or injection, the status of 
the cord and testicles should be care- 
fully noted. Variation in size may be 


.developmental or due to illness, such 


as mumps, or it may follow operations. 


*In Minnesota Medicine, April, 1938. 


I am injecting a dentist who suffered 
marked testicular atrophy following 
an operation and, with hernial oc- 
currence on the other side, he has 
selected the injection method. The 
spermatic cord is very resistant to any 
needle inplantation. The younger the 
individual, the more resistant the ele- 
ments of the cord are. The thickness 
of the wall of the cord on section is 
many times greater than the lumen. 
Records of potency, semen examina- 
tions, findings at such operations as 
may be necessary following failure 
of the injection method, and post- 
mortem examinations in operated and 
injected individuals will ultimately 
determine comparative risks. 

Femoral hernia, if reducible, may 
lend itself to injections. Femoral 
hernia occurs jointly with inguinal 
hernia more frequently than is usual- 
ly suspected Sometimes it is not 
noticeable until the inguinal hernia 
has been corrected by operation or 
injection. 

Umbilical hernia, if small and free 
from any abdominal contents, may be 
treated by injections. 

Post-incisional abdominal hernia, 
if small, may occasionally be closed 
by injections. One difficulty is that 
often this type of hernia may have 
multiple points of weakness. In the 
upper abdomen, because of the pres- 
ence of the mesentery and liver, there 
is less chance of the development of 
bowel adhesions and hence injections 
are safer above the navel than below. 
Unless very minute and treated early, 
post-incisional rectus muscle and 
midline herniae below the navel are 
positively surgical. 

Recurrences in inguinal hernia fol- 
lowing operation often lend them- 
selves to control from injections. 
Previous operation has rearranged 
the tissues so that injections may fill 
in weak spots more readily. 

Before injections are made, a satis- 
factory truss must be fitted. No one 
type fits every kind of hernia. A 
spring bar is most efficient in the in- 
guinal type. In umbilical and in- 
cisional hernia, trusses with attach- 
ments encircling the body are used. 
The truss may have to be adjusted 
repeatedly. The surgeon should fit 
and closely observe the truss. The 
truss must function positively to hold 
the hernia. For the discomfort and 
chafing present at times, a buffer 
cloth between the truss and skin is 
helpful. Toughening of the skin with 
alcohol and dusting powder is use- 
ful. The truss is worn night and day 
to begin with and preferably so dur- 






ing the injection period. After ap- 
parent cure, it should still be worn 
two to six months longer, depending 
upon the type of hernia and the diffi- 
culty in securing healing. Then it is 
left off at night only and later during 
the day unless special strain or ac- 
tivities are undertaken. 

Next comes the choice of the ir- 
ritant to produce a foreign body 
granuloma—amicroscopically, a pro- 
liferation of endothelial and connec- 
tive tissue cells forming scar tissue. 
Many solutions are being used, and 
this fact in itself is evidence of the 
still unsettled question as to which 
solution is best. Of the many in use, 
I have had experience with five. 


1. THusa MIXTURE 


Phenol, 50 parts. 

Alcohol, 25 parts. 

Lloyds Specific Tincture of Thuja, 
25 parts. 

Allow to stand two days and then 
either decant or filter. 


Except for a half dose at the in- 
ternal ring, an average of eight 
minims is injected at each treatment. 
A tuberculin syringe is used. With 
such a small quantity of solution only 
a small area is affected, necessitating 
a greater number of injections. The 
Thuja mixture is its own sterilizing 
agent and needs no preliminary novo- 
cain for anesthesia. 


2. MAYER FORMULA 


Zine Sulphate, 1 dram. 

Glycerin, 4 fluid drams. 

Fluid Extract Pinus Canadensis 
(dark), 5 fluid drams. 

Phenol Crystals, 6 drams. 

Aqua Cinnamomi, 1 fluid dram. 

Sterlized chemically pure redistilled 
water, 2 fluid ounces. 

The solution must be brought to 
boil each time before it is used. The 
average dose is 8 minims. 


3. BRATRUD FORMULA 


Tannic Acid 0.50. 
Benzyl Alcohol 3.00. 
Thymol 0.50. 
Alcohol (95%) 100.0. 


This product is suggested by Dr. A. 
Bratrud, of Minneapolis. The tannic 
acid may be increased to 1% in sel- 
ected cases. Its advantage is that a 
larger amount can be used, probably 
on the average of 2 cc. It is preceded 
by 1 cc. of 2% novocain. Bratrud 
adds two minims of Thuja mixture. 
All solutions are given through the 
same needle with change of syringes. 
The larger amount of solution gives 
a reaction over a larger area. 


4. Soprum MorRHUATE 


This solution was suggested by Dr. 
D. D. Turnacliff, of Minneapolis. I 
have used 2 cc. of the solution pre- 
ceded by 2 cc. of 2% novocain and 
followed by 1 cc. of novocain. I have 
limited its use to the above dosage in 
difficult cases in which other solutions 


(Continued on page 355) 
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THE AMERICAN ASSOCIATION | 


of 


INDUSTRIAL 
PHYSICIANS and 
SURGEONS 


Component Societies 


Central States Society of Industrial 
Medicine & Surgery 


Association for the Advancement of 
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Proposed Amendments 


| ie IS proposed to amend the Consti- 
tution and By-Laws of the Ameri- 
can Association of Industrial Physj- 
cians and Surgeons as follows: 


Article III. Sec. 1: Mempsersurp: 


Membership in this Association 
shall be of four classes: 


(a) Active: Only physicians who 
are actively engaged in the 
practice of Industrial Medicine 
and Surgery or who are en- 
gaged in the investigation of 
industrial medical problems 
shall be eligible to active mem- 
bership. 

(b) Associate: Other physicians 
and individuals who are not 
physicians but whose work or 
activities bring them within 
the realm or province of the 
industrial physician, shall be 
eligible to associate member- 
ship. 

(c) Honorary: Any person who has 
contributed distinguished serv- 
ice to the objects for which the 
Association stands shall be 
eligible to honorary member- 
ship, 

(d) Fellowship: Active members 
of the Association and of its 
component societies, after two 
years of membership in the 
Association or their respective 
societies, may apply for Fel- 
lowship. Fellowship will be 
conferred by the Board of 
Directors upon applicants who 
have been actively engaged in 
the practice of Industrial Medi- 
cine for at least five years and 
shall successfully pass an ex- 
amination to determine that 
they are fully qualified to prac- 
tice Industrial Medicine and 
Surgery. 

A suitable certificate, attest- 
ing that they are “qualified in 
the Art and Science of Indus- 
trial Medicine,” will be issued 
by the officers to those upon 
whom Fellowship has been 
conferred. 


Amend the By-Laws as follows: 


Article II. Sec. 1: DvuEs: 
In line two, after ‘per year’, add: 
“except where a special arrange- 
ment is made with an organized 
group to come in as a body.” 


Article V. Commiarress: Add Sec. 4: 
The President shall appoint an Ex- 
amining Committee to pass upon 
the qualifications of applicants for 
Fellowship. 


A further amendment is offered, to 
change the beginning of the fiscal year 
of the Association from January 1 to 
July 1; of each year. 

These proposals will be presented, 
for appropriate action, at the Twenty- 
Third Annual Meeting, in June, 1938. 


—, 
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had previously been used. In my ex- 
perience, with the dose mentioned, it 
gave the most marked reaction of all 
and therefore should be used with 
caution. I have seen no other reports 
regarding its use. 

5. SopruM PSYLLIATE 

Of late I have used a sodium psylli- 
ate preparation. It causes no damage 
if spilled on the skin, the reactions 
are certainly less marked and, ex- 
perimentally on animals, the reactions 
even on the peritoneum are reported 
mild. In cases which are difficult to 
close, I am inclined to return more 
frequently to solutions of greater re- 
action, such as Bratrud’s formula, 
sodium morrhuate, or Thuja mixture. 

For infection of an inguinal hernia, 
the patient is placed on a table with 
the hips elevated. Alcohol (70%) is 
applied to the skin area. The ap- 
proach to the region of weakness is 
through skin, fat, and fascia. The 
resistance of the fascia is definite. 
When the needle is passed through the 
fascia, freedom of motion of the 
needle is evident. An attempt should 
always be made to withdraw the pis- 
ton of the syringe, to insure avoidance 
of vessels. The patient’s reaction to 
pain also guides in the placement of 
the needle. The injection should be 
immediately stopped with any un- 
usual reaction. It should be given 
slowly. Repeated injections are 
placed in various areas of the inguinal 
canal according to the reaction ob- 
tained and points of greatest weak- 
ness. The nearer the internal ring, 
the more need for caution. 

The frequency of injection depends 
upon the reaction, upon the number 
of areas needing injection and, to 
some degree, upon the convenience of 
the patient, particularly an out-of- 
town patient. The injections range 
from daily to weekly injections, us- 
ually allowing a week to elapse be- 
tween injection of each area. Reac- 
tion in the form of swelling is en- 
countered. I have seen none that has 
not subsided. I have not encountered 
infection. 

In umbilical hernia, the defect is 
approached from all sides, dosage at 
any point being from one-quarter to 
one-eighth of that used in inguinal 
hernia. The peritoneum should not 
be penetrated. In femoral hernia, the 
dosage is about one-quarter and the 
approach is made with great care. 
Incisional herniae, except in the in- 
guinal region, are approached with 
much caution. 


"THERE are many interesting re- 

ports in literature. Pina Maestrae, 
of Spain, reports favorably on 8,000 
Cases. 

Mayer, of Detroit, states that in his 
work a census of 2,100 cases of in- 
8uinal, femoral and umbilical hernia 
by subcutaneous injection showed 
complete relief without recurrence 
after a period of years in 98% of the 
Cases. Furthermore, more than 200 
case of hernia recurring after opera- 
tion were subsequently completely 
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relieved by the subcutaneous in jection 

Bratrud and McKinney, at the Unj- 
versity of Minnesota Hospita!, and 
Rice and Larson, at the Minneapolis 
General Hospital, have given fayor- 
able reports on large series This 
work at the University of Minnesota 
is especially to be commended be. 
cause of the spirit of open-minded. 
ness shown, and also because of the 
scientific approach and willingness 
to teach. Samuel W. Fowler, of New 
York City, has recently reported sey- 
eral hundred cases. Total reports now 
from all sources are large. 

During the years 1933 and 1934 in 
a private practice trial, I operated 
upon 38 patients and injected 42. 
Since then over two years have e]- 
apsed. Patients treated since 1934 are 
too recent for evaluation. Of the in- 
jection cases, 37 were inguinal hernia, 
two were incisional, one umbilical, 
and two femoral. Of the 37 inguinal, 
four had, in addition, femoral ring 
impulse; hence, both areas were in- 
jected. Two of the inguinal group 
had marked hydroceles which were 
treated also. Three of the injected 
cases were surgical recurrences, one 
of which had had three operations, 
and another two operations. These 
operated cases reacted well, as the 
operations had left smaller areas of 
weakness for closure. 

Of the operated patients, two had 
undescended testicles, two had mark- 
ed testicle atrophy from mumps (one 
unilateral and one bilateral), five had 
femoral Hernia and six had post-in- 
cisional hernia. The remaining 23 
of the surgical group were inguinal 
herniae. 


ERTAIN difficulties were met: 

1. Severe enough reactions to 
cause the patient to lay off from work. 
The first was a laborer doing excep- 
tionally heavy lifting and to whom I 
gave the largest dose of sodium mor- 
rhuate I ever used at one injection. He 
had the most marked reaction of my 
series. His lay-off lasted one week. 
He had a closure of the hernia fol- 
lowing the severe reaction and has 
since referred a patient to me. The 
second was an older man who com- 
plained much of the character of his 
work. Besides compensation, he had 
other sources of insurance income 
and had it not been for the character 
of his work and also for his insurance, 
I feel that he would not have laid off 
at various times for a total of several 
weeks. Three other patients laid off, 
missing part or all of a day from work. 
Since using sodium psylliate, none has 
laid off from work. Reactions have 
been much reduced, but I am of the 
opinion that more injections are Te- 
quired than with the other solutions. 

2. The most difficult herniae to 
close were in four patients, all old 
men with long standing, large, direct 
herniae. Two I have operated upon 
after prolonged injections. Adhesions 
were marked from the injections, but 
operations was not more difficult than 
expected. One of the two tired of in- 
jections and suggested operation him- 
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self. Another I apparently closed 
with 44 injections, but the hernia re- 
opened. I have advised operation, 
which he may accept, although he 
still comes for injections. Another 
has had 39 injections and progress 
is very slow. He comes occasionally 
for injections. The advice I would 
give generally for hernia of this type 
is plastic repair. Others of this type, 
which apparently closed, will have to 
be injected again from time to time 
for recurrences or they may come to 
operation by me or drift into other 
hands, if they have not already done 
so. Observance for recurrence 
should be repeated regularly. Extra 
injections after apparent closure are 
necessary to improve results. 


3. Swelling in the tissues accom- | 


panying the cord does occur at times 
with all the solutions mentioned ex- 
cept sodium psylliate. It has always 
subsided, however, in my experience. 
Twice I removed fluid from the cen- 
ter of the reacting mass. Patients be- 
come somewhat disturbed over such 
swellings and must be reassured. 

4. Pain results from proximity to 
the nerves or to the peritoneum. In 
such cases the needle must be rein- 
serted. 

5. Influx of blood with a prelimi- 
nary withdrawal of the piston, pre- 
vious to injection, has occurred sev- 
eral times. The needle was promptly 
withdrawn and no complications fol- 
lowed. If the withdrawal had not 
been made promptly, trouble might 
have followed. 

6. With patients who are unusually 
temperamental and highly sensitive 
to any manipulations, bromides or 
phenobarbital reduce sensitiveness. 

7. Difficulties with operation due 
to adhesions following injections. I 
have operated on two patients whom 
I myself have injected. Further, I 
have operated upon two others who 
had been treated elsewhere. Recently 
I removed an acute appendix in a 
patient who had had injections pre- 
viously by a very competent man. I 
found the cecum markedly adherent, 
which made the operation for an 
acute, beginning gangrenous appen- 
dix located postcecally most difficult. 
Of course, at times, we find marked 
adhesions of the cecum without the 
patient ever having had injections, 
but in this case the adhesions were 
directly in line where the injections 
had been placed. Unquestionably, 
patients whom I have injected will 
have some adhesions which will come 
to light at operation or postmortem. 

_The cases reported on were injec- 
tions begun in 1933 and 1934, and 
during those years, taking in all types 
of herniae, I injected a few more 
than I operated upon, the ratio hav- 
ing been surgical 47.5%, and injec- 
tion 52.5%. Of the cases of hernia 
I have seen in 1935, 1936, and 1937 
and have not reported because they 
are too recent to evaluate, I have 
operate’ upon more than I have in- 
jected, the ratio being surgical 57% 
and injection 43%—a distinct shift 
toward surgery. Just where the pen- 
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dulum between surgery and injec- 
tions will come to rest will probably 
depend upon the individual surgeon. 
Some surgeons will operate only 
others will tend toward injection. The 
majority of surgeons will probably do 
both injection and operation, de. 
pending upon the indications. upon 
the surgeon’s inclination and exper- 
ience, and somewhat upon the pa- 
tient’s economic circumstances and 
acceptance of, or objection to, sur- 
gery. A factor to be considered is 
that in the future patients with her- 
niae will come earlier for treatment 
due to compensation insurance, bet- 
ter health education, and the interest 
aroused by the injection method. 


Conclusions 


— to be injected must be 
reducible and satisfactorily held 
in position with a truss. The large 
percentage of injections will be made 
in inguinal hernia, a few in femoral 
and umbilical. Only the smallest 
postoperative abdominal herniae 
above the umbilicus lend themselves 
to the injection treatment. Below the 
navel the small bowel is more com- 
monly directly adjacent to the peri- 
toneum. If surgical recurrences are 
found early enough, the injection 
method may prevent reoperation, 
particularly in inguinal hernia. 

Of the solutions used in my exper- 
ience, sodium psylliate has been less 
accompanied by pain and swelling. 
Proliferol and sodium morrhuate 
produce greater reaction but, in spite 
ot that, may be indicated. Thuja 
mixture and Mayer formula are use- 
ful at times. Other solutions with 
which I have had no experience may 
have equal or greater merit. Study 
of injection material will be contin- 
ued and widened. 

Because many injections are being 
given to older men who are succumb- 
ing to the degenerative diseases, post- 
mortems should be ‘increasingly 
available. Study should be made of 
the question of semen and potency 
in patients operated and in those 
injected, and the grouping of compli- 
cations from either operation or in- 
jection increasingly recorded. 

More accurate observation of the 
condition of the testicle and cord, 
previous both to operation and in- 
jection, should be recorded. It 1s 
natural that great interest should be 
aroused with any change in these 
organs, but too often an unfair and 
unjustifiable attitude of complaint is 
taken and hence every precaution 1s 
needed to record previous abnormal- 
ities. 

Precautions always to be remem- 
bered are: Complete replacement of 
protruding tissues, which should 
positively be held in place with truss; 
withdrawal of the piston of the 
syringe to avoid injecting into a blood 
vessel; slow injection to try out the 
location and patient’s reaction; care- 
ful follow-up and extra injections to 
secure sufficient strength in the hold- 
ing tissues. 
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tients concerning results with either 
operation or injection, ease of cure is 
is in proportion to the decade of life, 
size and character of the hernia, gen- 
eral condition of patient’s health, pa- 
tient’s cooperation, and the doctor’s 
interest, knowledge, and experience 
in the procedure. A simple, indirect 
inguinal hernia is relatively easy of 
closure by the chemical injection 
method. All other types of hernia 
deserve careful study before treat- 
ment, other than operation, is advised. 
In the aged or decrepit, injections may 
bring relief without cure. 

A qualified enthusiasm for the in- 
jection method will, of course, secure 
better results than half-hearted in- 
terest and less experience. To secure 
results with the injection method 
takes more persistence, close atten- 
tion to detail and study of the indivi- 
dual case than some are willing to 
give when operation offers satisfac- 
tory results. 

Because of recurrences and realiz- 
ing that, after all, only scar tissue is 
secured from injections and this tends 
to give way, and because of the 
other difficulties discussed, I tend 
increasingly to advise operation more 
often than when first I began the 
trial of the injection method. 





Touch Typewriting with 
One Hand 


iy. my experience as teach- 
er of typewriting I have had stu- 
dents of many types, of differing phy- 
sical and mental makeup, of varying 
degrees of ambitions, indifference, 
courage, and decision. I have had 
students who relaxed naturally both 
physically and mentally, students 
who were insistently tense in mind 
and body; students minus a finger, a 
thumb, or with some minor deformity 
of the hand; students with long slen- 
der fingers, short stubby fingers, nim- 
ble fingers, stiff awkward fingers, 
light hands, heavy hands, tall stu- 
dents, short students; students with 
long arms, and students with short 
arms. Remedies for whatever diffi- 
culties were encountered incident to 
these varying conditions were avail- 
able or quite readily found, and the 
difficulties disappeared. 
But it had not fallen to my lot to 
devise ways, means, and methods for 
teaching touch typewriting to a one- 
handed student until I was asked to 
take Mary Ranney into my class. 
Mary has a good right hand, but the 
left is wholly lacking. My first 
thought was that it would be quite 
Impossible, but the proposition inter- 
ested me and upon second thought I 
felt that it could be done and was 
willing to try. It meant that an en- 
tirely new method would have to be 
devised with no foundation, prece- 
dent o: experience upon which to 
Work. So far as I know it had never 
been tried, and inquiry of all sources 
from which I thought help might be 
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obtained brought no helpful answers 
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and little encouragement. After 
some hours of thought I arrived at 
tentative plans which, if perfected, 
I believed would work successfully. 
I took Mary into my confidence, the 
plans were finally completed, and we 
were ready to proceed. Mary’s nat- 
urally cheerful attitude toward the 
undertaking, and her willing response 
and cooperation gave me courage and 
assured success. Her experience and 
resourcefulness in doing things with 
her one hand that regularly required 
two hands were, of course, important. 

Further to Mary’s credit she has 
all the time carried the work of an- 
other course. Her typewriting has 
been an addition to a reasonably full 
schedule, and some of the time it has 
been difficult for her to find time for 
her daily lessons and practice. She 
has worked under school difficulties 
not experienced by regular typing 
students. 

At the time this is written after 21 
weeks’ instruction two hours daily, 
she has attained a gross speed of 42.8 
words a minute for 15 minutes with 
but four errors, on official test mat- 
ter furnished monthly from New 
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York by the typewriter company. 
After penalizing her 40 words for the 
four errors according to international 
contest rules, she has a net speed of 
40.1 words a minute, receiving the 
official award granted by the type- 
writer company. It is interesting to 
note that this is more than one- 
fourth the speed per minute of the 
world’s professional champion typist. 
She has used the same text, practiced 
the same lessons, and completed the 
same assignments according to the 
regular class schedule, and meeting 


*the same requirements as other stu- 


dents. The only difference has been 
in the operating technique, she fol- 
lowing her individual charts and 
using one hand to manipulate the en- 
tire keyboard, while the other stu- 
dents have followed the charts in the 
test and using two hands. 

Mary has now completed her com- 
mercial and banking course and is be- 
ginning the stenographic and secre- 
tarial course. At the time she en- 
tered the Cedar Rapids Business Col- 
lege it would have been considered 
altogether impracticable for her to 
undertake this course, because of the 
seeming impossibility for her to at- 
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tain any measure of proficiency in the 
operation of the typewriter. I look 
forward to materially greater pro- 
ficiency in touch typewriting as she 
progresses in this course, and I pre- 
dict a surprising record in speed, ac- 
curacy, and all-around efficiency by 
the time the course is completed. In 
any event the success of this under- 
taking has proved that speedy and 
accurate touch typewriting with one 
hand is possible, and not necessarily 
difficult. At least it has not been 
difficult for Mary, she has enjoyed 
the experience, and it has been a 
source of much satisfaction to me. 
With the thought that my experi- 
ence in this case may be of some 
help to some one else, I am, at the 
request of Mr. Grant, very glad to 
give an outline in brief of my method 
of procedure. This was necessarily 
originai on my part and was made to 
fit this particular case. It has proved 
successful. It may at least serve as 
a suggestion for similar cases and 
possibly for cases differing from this 
one. It would probably have to be 
modified more or less to meet diffi- 
culties peculiar to the individual. 


The Technic 

HE fingers of the right hand are 

placed on the center of the key- 
board over fghj for home positions. 
The oblique sections of keys are asso- 
ciated with each finger as follows: 
the first finger strikes vfr4; second 
nger, bgt5; third nger, nhy6; and 
fourth finger, mju7. 

When striking keys with first or 
second fingers, the fourth finger 
hovers over j as guard for home po- 
sitions. When striking with third and 
fourth fingers, the first finger hovers 
over f as guard key. These guard 
positions are very essential, especially 
when the first and fourth fingers 
stretch over to three and four rows 
beyond the home keys. 

All three oblique divisions of keys 
on the left side of f are struck with 
the first finger. The reach for each 
key is made from home position f. 
The remaining four oblique sections 
of keys to the right of j are reached 
by the fourth finger. The location 
of each of these keys is found from 
home position j. 

Though all of these keys struck 
with either the first or fourth fingers 
are reached from home position f or 
j, the mind thinks of these keys in 
the natural sections of the keyboard. 
For instance, when the reach for w 
is made, the first finger moves to the 
row above and two sections to the 
left of f, and the mind still associates 
w in the oblique section of xsw?2. 
The relative position of one key to the 
other is quickly remembered when 
the keyboard is learned in these nat- 
ural divisions. 

This student has her right hand 
and this method is adapted to the use 
of that hand. A person having only 
a left hand would use a similar meth- 
od excepting that jhgf would be the 
home positions for fingers 1, 2, 3, and 
4 respectively. All keys to the right 
of j would be struck with the first 
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finger, and all keys to the left of f 
with the fourth finger. 

The paper release lever is pressed 
down just before the hand places 
paper back of platen. When the lever 
is released, the paper is caught far 
enough under platen so the hand is 
free to grasp cylinder knob and twirl 
paper farther into the machine. 

Miss Ranney’s left wrist is used on 
the left carriage return lever of the 
typewriter. This wrist also operates 
the back spacer, key lock release, and 
the left shift key for all capitals and 
other characters. The right shift key 
is not used. The difficulty of depress- 
ing the shift key with the wrist with- 
out interfering with surrounding 
keys has been eliminated by building 
up the key to the height of about an 
inch. A pedal could be used by a 
person with one arm. 


“Social Uplift is Stooge Act” 


CCORDING to one of the en- 
dowed pinko weeklies Dr. Morris 
Fishbein is one of the principal sa- 
chems of a medical Tammany Hall, 
the American Medical Association.* 
Doc. Fishbein in the regalia of a 
Tammany sachem would add some- 
thing to the local color of Chicago’s 
near North Side, but it took Green- 
wich Villagers to think that one up. 
The headquarters of the association 
has little about it to suggest a poli- 
tical headquarters. 

No one ever got a drink there even 
under the 18th, when doctors were a 
privileged class, assured of a mini- 
mum income by their Volstead law 
permits to write prescriptions. 

I guess that Fishbein can take care 
of himself in any battle with the 
pinkos and I know nothing of the 
merits of the controversy between 
orthodox medical ethics and “social 
medicine.” But I can’t help noting 
certain implications of a paragraph 
in the pinko punko publication. 

It says: “A special committee of the 
New York State Medical Society has 
formulated a program calling upon 
the government to provide medical 
care and health insurance for the in- 
digent and lower income groups.” 
There we have the same old line— 
“program,” “government aid” and 
“groups.” Take those cliches out of 
uplift patter and New Deal propa- 
ganda and what would be left? 


Rw of the words and phrases lie 
certain assumptions that spell 


evil not good for the poor. While 
folks are poor, no red-blooded hu- 
man being can object to helping them, 
and I can’t get excited about whether 
the necessary help is to be paid for 
by government or private citizens. 
What annoys me is the patronizing 
unctiousness and sanctimony that per- 
vades all this alleged philanthropy 
and uplift, I don’t care whether it is 
part of a fireside chat, a paragraph in 
the report of a tax-dodging founda- 
tion left by some financial buccaneer, 


* Harper Leecn, in Chicago Daily News, May 
13, 1938. 
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or one of Mme. Perkins’ communiques, 

Having been born in a county 
where there was nobody worth more 
than $20,000 and no propertyless peo- 
ple, except a few half-wits at the 
county farm, I suppose I am a hope- 
less anachronism, a hick who has 
never yet brushed all the cockleburs 
off his pants. But neither have I ever 
got around to the idea that there js 
any reason for people to remain poor 
in America or that it is necessary to 
have static social “groups.” 


w= I heer people going on 
about their great love of the 
poor, I can’t help recalling old Victor 
Hugo’s crack that the only good the 
rich could do the poor would be to 
get off their backs. And today I 
think that goes quite as aptly for 
politicians, philanthropists, social 
workers and the whole kit and ka- 
boodle of the “social minded.” 

If this country would go back to 
real Americanism, the most radical 
social creed on earth as exemplified 
by Jefferson, Jackson and their kind, 
we would have no need for “social 
medicine,” “ social security,” or any 
other of the “social” abominations of 
the New Slavery that Herbert Spencer 
warned us against 50 years ago. 

The people of the great cities of 
America today, of all the races and 
creeds, are just as capable of self- 
help and self-support as were the 
men and women who started this 
country. I say that after having 
looked ’em over in plenty of cities. 
Nor do they want to be nursed, cod- 
dled and patronized. 

Back of the social workers, the 
foundationeers, the professional phil- 
anthropists and all who have develop- 
ed into beneficiaries of a vested in- 
terest in poverty and dependence are 
the grab-it-alls whose vested interests 
and special privileges depend upon 
the limitation of production and the 
curtailment of opportunity and com- 
petition. Today the cost of relief and 
the social uplift are the price paid for 
monopoly. The uplift is a stooge act. 

Open the throttle of the American 
economic engine and the people of 
America will have no need for “social 
medicine.” They can do like their 
daddies did—hire the doctor of their 
choice. 


Useful for Burns 


Compounp SoLuTiIon or TANNIC ACID 
HIS solution is now being used 
extensively at Cook County Hos- 

pital, Chicago.* It keeps well, is 

bacteriostatic, and produces a dense 
coagulum. After the crust has 

formed, application to the crust of a 

10% solution of silver. nitrate is 

recommended: 

Potassium chloride .... 

Calcium chloride 

Salicylic acid................ 

Sodium chloride 

Tannic acid 

Distilled water 


0.42 gm. 

0.84 gm. 

1.00 gm. 

10.50 gm. 
100.00 gm. 

to 1000.00 ccm. 


* B. Fanzus and H. A. Dyniewicz in JAMA: 
quoted in Digest of Treatment, May, 1938 
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Newer Treatment of Burns 


R. O. Jopiin, M.D., 
Louisville, Kentucky 


T IS estimated that 6,000 persons 
I lose their lives every year, and 
many thousands more are disfigured 
or temporarily disabled as the result 
of burns.* The local treatment of 
burns has never been standardized. 
Today the methods are many and 
varied. This was recently brought 
out in a survey of records of a large 
insurance company. Twelve hundred 
cases of burns collected from 31 states 
were treated by 386 different 
surgeons, who used 47 different types 
of treatment. I question whether any 
other type of injury or disease has 
such a variety of therapeutic agents. 
The majority of these cases were 
probably ambulatory, which accounts 
for the variety of treatment. 

Injuries due to burns can be divid- 
ed in two classes: (a) less extensive 
injuries in which the problem of 
toxemia does not arise, (b) severe 
and extensive injuries where life is 
endangered by shock and the onset of 
acute toxemia. Fortunately the first 
class is the one most commonly seen, 
and can be treated at the office or 
home. In caring for these cases one 
should employ methods that meet the 
following criteria: 

(1) Simplicity of application and 
infrequent changing of dressings; 

(2) Alleviation of pain; 

(3) Control or eradication of sepsis; 

(4) Minimal overgrowth of granu- 
lation tissues; 

(5) Absence of local skin irrita- 
tion, dermatitis or general toxic 
symptoms; 

(6) Rapid and sound healing with- 
out contractures. 

The question arises as to what to 
apply to the burned area. Ointments 
of various composition are still the 
favorite therapeutic agent, probably 
because some type of grease has been 
applied before the patient is seen by 
the doctor, and also because ointments 
are most always present. Five per 
cent tannic acid, tannic acid jelly, 5% 
aqueous solution gentian violet, tan- 
nic acid gentian violet mixture are 
very good, but require more time for 
application and thorough removing of 
all grease before being used. Stewart, 
of Edinburgh, advocates the use of 
amyl salicylate plus a phenol anti- 
Septic for minor burns in the form of 
a wet dressing after first cleansing 
the wound with saline, then covering 
with wool and a dry dressing; the 
dressing should be changed every 
fourth day, and swabs soaked in the 
solution again applied, the dressing 
next to the wound not being removed 
until healing has taken place. The 
application of tannic acid jelly to 
8et the benefit of coagulation follow- 


_ “Read before the jcSeseen County Medical 
yet published in Kentucky Medical Journal, 
April, 1938, 





ed by subsequent dressings saturated 
with camphorated oil has given 
gratifying results; reepithelization is 
especially rapid as there is no second- 
ary infection and no trauma associ- 
ated with the change of dressings. 

The treatment of the second class of 
cases is more diff:cult, but the 
therapeutic agents have been narrow- 
ed down to a chosen few. Whether 
one believes in the toxic or plasma- 
like fluid loss theory as the cause of a 
secondary shock in burns, two facts 
stand out: 

1. That secondary shock is one of 
the chief causes of death, and 

2. Tannic acid seems to be effective 
in combating shock when present, 
therefore it matters little whether it 
acts by precipitating toxins or by 
sealing off the capillaries, and pre- 
venting fluid loss. 

The important thing is that shock 
is combated and the death rate is 
lowered. In burns as in all other 
traumatic conditions our first con- 
cern should be the treatment of the 
patient, then the treatment of the 
local condition. By treatment of the 
patient we mean: 

1. Sufficient morphine to keep him 
comfortable. 

2. Remove all clothing, put patient 
to bed and keep warm, preferably 
with a cradle light. 

4. Force fluids by all available 
routes to combat shock. 

4. Later blood transfusions may be 
given to combat infection, toxemia 
and anemia. 

5. Tetanus antitoxin should always 
be given when indicated. 

Treatment of the local condition 
can be divided: 

1, Into various dressings, antisep- 
tics and solutions, as ointments, vase- 
line, paraffin, carron oil and cod liver 
oil dressings, soda bicarbonate, 
saline, picric acid, horse serum and 
Dakin’s solution. 

2. Methods depending on protein 
precipitation, as tannic acid, tannic 
acid jelly, tannic acid plus antiseptic 
base, gentian violet, brilliant green 
and ferric chloride 5%. We are 
familiar with the tannic acid and 
gentian violet treatment, and papers 
on these treatments have been given. 

Brilliant green, another anilin dye 
is said to be more efficacious than 
gentian violet, and less destructive to 
the germinal epithelium than tannic 
acid. In using this dye the surround- 
ing skin is painted with a 1% solu- 
tion of brilliant green in 60% alcohol, 
the wound thoroughly cleansed and 
the burn painted with a 1% aqueous 
solution. After three to five days the 
alcohol solution can be used on the 
wound, the burn is covered with a 
thin layer of gauze, and applications 
made once or twice a day. After a 
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few days the solution is substituted 
by brilliant green jelly which is al- 
lowed to dry on the wound for five to 
10 minutes, and then covered with a 
thin layer of vaseline gauze; this 
gauze is changed every two to four 
days, depending on the amount of 
secretion. The tannic acid silver 
nitrate treatment advocated by Bett- 
man appears superior to other meth- 
ods we have at present. The advant- 
ages listed by him are as follows: 

1. The saving of lives that would 
be lost through the slower method of 
tanning. 

2. The immediate stopping of the 
loss of body fluids, thereby prevent- 
ing the consequent concentration of 
the blood. 

3. The immediate prevention or 
very definite minimizing of shock. 

4. The immediate prevention of 
the absorption of toxic products. 

5. The prevention of infection by 
the short period of application of 
moisture and the early drying of the 
tanned tissues. 

6. The saving of the kidneys and 
other organs from the effects of fluid 
concentration and the absorption of 
toxins and infection. 

7. The greater comfort of the 
patient. : 

8. The fact that the patient is 
carried safely past the first 24 hours. 
the most critical period following a 
serious burn. 

9. The fact that the patient avoids 
the second critical period, that of in- 
fection and late absorption of toxic 
products. 

10. The simplification of the nurs- 
ing problem, especially in the first 
24 hours. 

11. The prevention of further 
breaking down of tissues, resulting 
from long application of wet dress- 
ings. 

12. The prevention of chilling, re- 
sulting from the long application of 
cold, wet dressings. 

13. The formation of a thin, flexible 
coagulum. 

14. The speedy healing of the 
burned areas with a shortened p>riod 
of hospitalization. 

15. The prevention or minimizing 
cf heavy contracting scars by early 
rapid healing in the absence of in- 
fection. 

16. The lessening of the amount of 
skin grafting and secondary correc- 
tive surgery. 


HIS treatment should be carried 

out as follows: first, the wound 
should be thoroughly cleansed, and 
any grease or oil removed with 
ether or benzine; second, all blebs 
opened and loose skin and burned 
tissue removed; third, a thorough ap- 
plication of 5% tannic acid solution is 
made with cotton swabs, and follow- 
ing this a 10% silver nitrate solution 
applied in the same manner—coagu- 
lation takes place in a few minutes; 
fourth, place the patient under a light 
cradle so the burned areas will be 
kept dry. 
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The Importance of Pre-Employment and 
Periodical Medical Examinations 
—Summary of Medical Findings in 500 Cases— 


Rosert C. Pace, M.D., 
Chicago 


HE revision of the occupational 

disease law in the State of Illinois 
has done much for the general wel- 
fare of all concerned.* The em- 
ployer, becoming aware of possible 
occupational disease exposures exist- 
ing in his plant, is following modern 
engineering methods, as a means of 
control. Likewise, he is realizing the 
importance of having robust and 
healthy men in his employ. In rela- 
tion to occupational disease, he does 
not wish to assume unnecessary lia- 
bility by employing a man already 
suffering from a known occupational 
or disabling disease. In order to pre- 
vent such occurrences as well as to 
obtain the highest degree of work 
efficiency, all prospective employees 
should receive pre-employment medi- 
cal examinations whether they are to 
be exposed to a hazardous environ- 
ment or not. The benefits to be de- 
rived from such a program I shall 
exemplify later. One outstanding 
feature is that it reaches a group of 
the population who under other cir- 
cumstances would not receive a medi- 
cal examination, whether it be from 
a personal or financial reason. 

To briefly exemplify my previous 
statement relating to the benefits that 
may be derived from the routine ex- 
amination of all employees, I have 
prepared Table 1 on which are sum- 
marized the results of 500 complete 
medical examinations. (See page 363.) 

All had the-same type of ex- 
amination which included a previous 
occupational and medical history, a 
complete physical examination (x-ray 
of chest included as well as laboratory 
work in the nature of urinalysis, 
hemoglobin determination, and Was- 
sermann and Kahn test for syphilis). 
As these examinations were made by 
myself and all of the films read in 
conjunction with one roentgenologist,* 
the conclusions derived are the results 
of one system of thought. 

In this study the following indus- 
tries are represented: foundries, both 
iron and brass, battery and printing 
plants, tool shops, novelty makers, 
bicycle works and glass manufactur- 
ers; and thus it furnishes a bird’s 
eye picture of the medical status 
of employees of many of our 
smaller manufacturing establishments 
throughout the city. 

The study includes: 

(a) One hundred men between the 
ages of 17 and 35 who received pre- 
employment examination, and who at 
the time of this examination denied 
previous occupational disease expos- 
ure. 





* In Illinois Medical Journal, April, 1938. 
1J. B. Harney, M.D., Roentgenologist, Chicago. 


(b) One hundred men between the 
ages of 35 and 73 who during their 
whole life according to occupational 
history had never been subjected to 
a hazardous exposure. 

(c) Three hundred men who dur- 
ing their working life have been ex- 
posed to an occupational disease haz- 
ard—dust for the most part, with lead 
in specific instances. This group in- 
cludes 100 foundrymen, 20 sand- 
blasters, 30 battery plant employees 
and 150 men who follow such trades 
as polishing, buffing, grinding, asbes- 
tos workers, etc. Nearly all nation- 
alities are represented. 

Let us first consider the 100 new 
employees with an age range from 
17 to 35; of these men 96 are American 
born, three are Germans, and there is 
one Austrian. Twenty-five per cent 
of this group are apprentices for 
polishing, buffing or grinding; 8% 
are punch press operators, the re- 
maining group includes such occupa- 
tions as tool and die makers, lathe 
workers, machinists, welders, as- 
semblers, tool clerks, inspectors, time 
keepers, etc. No unhealthy chests 
were detected in this entire group. 
The physical status was regarded as 
excellent in 81 cases, average in 17 
cases, two men were rejected on ac- 
count of bilateral inguinal herniae. 
Other physical defects recorded 
were: poor teeth nine instances, im- 
paired vision in three cases, hyper- 
tension one instance and ttace of al- 
bumin in the urine in two instances. 
This group illustrates the type of 
individual from a physical standpoint 
that is chosen by an employment 
man as a prospective employee. Six 
manufacturing. establishments are 
represented in this group. 

Let us now visualize the possible 
physical status of these men 15 to 25 
or even 35 years from now. No pro- 
tective measures or better working 
conditions are needed in this instance 
as these men are not subjected to an 
occupational disease exposure. 

I now refer to the 100 men examined 
between the ages of 35 and 73 who ac- 
cording to their occupational histories 
have never been exposed to an occu- 
pational disease hazard. Twenty per 
cent are tool and die makers, 13% 
are machinists, the remaining group 
includes clerks, assemblers, mainten- 
ance men, punch press operators, 
engineers, millers, sheet metal work- 
ers, inspectors, janitors, blacksmiths, 
salesmen, laborers and wood workers. 
Of this group 50% are American born, 
20% are Germans, 7% are Polish, 
the remainder have emigrated from 
the other European and Asiatic coun- 
tries. 
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With each decade the physica! ft- 
ness is lessened with a corres; nding 
increase in the physical and sy-iemic 
defects: between the ages of 36 to 45 
yars, 43.6% of the men employed are 
considered to be in excellent physica] 
condition, 54% are classified as aver. 
age, 2.4% are below average, as com- 
pared to 24.2% graded as exce llent, 
69.9% classified as average and 5.9% 
as below average in the age group of 
46 to 55 years. From 55 to 73 years 
a study which included 12 employees, 
8.3% are classified as excellent and 
91.7% as average. The cause of this 
fall in physical fitness is explained 
by the increase in physical defects, 
many of which could be either pre- 
vented or treated if medical attention 
is sought in time. I now refer to eye 
conditions, particularly in the nature 
of poor vision, where there is a per- 
centage incidence of 10.9% in the 36 
to 45 age group, 24.2% in the 46 to 55 
age group, and 8.3% in the 55 to 73 
age group. Oral hygiene is generally 
very poor. Dental attention was 
needed in 21.9% of cases in age group 
of 36 to 45, 30.3% in age group of 46 
to 55 years, and 41.5% in group aged 
between 55 and 73 years. Other physi- 
cal and systemic defects in the nature 
of high blood pressure, herniae, vari- 
cosities, syphilis, diabetes, kidney dis- 
turbances, etc., which help to account 
for the change in physical rating will 
be discussed in more detail later. As 
you will note, lung conditions play 
practically no role in this group. 

The group of 300 employees who 
have been exposed to hazardous oc- 
cupations for varying periods during 
their working lifetime, for purposes 
of discussion will be considered col- 
lectively with special refernece given 
to any unusual feature in any one 
group whether it be sandblasters, 
foundrymen, or polishers. In the age 
group from 17 to 35 years, 58.5% are 
classified as excellent, 38.7% as aver- 
age and 2.5% as below average, while 
between the ages of 36 to 45 years, 
17.6% are classified as excellent, 
76.4% as average, 4.8% below aver- 
age, and 1.2% questionable. From 
the age of 46 to 55 years, 5.2% are 
graded as excellent, 75% as average, 
18.6% below average and 1.2% as 
unfit for continued employment. 
Twenty-eight employees make up the 
56 to 70 year old group, of which 
7.2% are classified as excellent con- 
sidering their age, 50.4% as average, 
and 42.4% as below average. 

The incidence of chest pathology is 
not great even in this group. No dis- 
abling cases of silicosis were detected. 
Minimal degree fibrosis, first degree 
fibrosis, etc., denote only stages of 
silicosis and in no way disable the in- 
dividual from continued employment. 
Four cases of tuberculosis were diag- 
nosed, one of which was active with 
a minimal degree of fibrosis associ- 
ated, the other three healed, no fib- 
rosis associated. A disabling aortic 
aneurysm was detected in one in- 
stance. As in the group of employees 
not subjected to hazardous occupa- 
tions the incidence of faulty or im- 
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paired vision is great and increases 
rapidiy with age; actual percentages 
in this study are as follows: 3.3% in 
those between the ages of 17 to 35 
years, 12.3% between 36 to 45 years, 
13.5% between 46 to 55 years, and 
18% between the ages of 55 to 70 
years. The condition of the mouth is 
very poor, dental care being needed 
in 17.2% of men between the ages 
of 17 and 35 years, 33.3% between 
the ages of 36 to 45 years, 34.6% be- 
tween the ages of 46 to 55 years, and 
in 32.1% of employees between the 
ages of 55 to 70 years. 


High blood pressure, medically 


INDUSTRIAL MEDICINE 


spoken of as hypertension, is known 
to be a symptom of increasing age, 
which predisposes to apoplexy, cere- 
bral accidents, or “strokes.’’ Laborious 
occupations, irregular living, poor oral 
hygiene, faulty elemination, etc., tend 
to aggravate this condition. The in- 
cidence of hypertension in this study 
is somewhat great and may be at- 
tributed in many instances to one of 
the previously mentioned facts. The 
actual percentage incidence below the 
age of 35 years for all classes of em- 
ployees, namely 0.95%, is very low as 
compared to 4.3%, 13.9% and 32.5% 
in the age groups 36 to 45 years, 46 to 
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55 years and 56 to 70 years respec- 
tively. 

The incidence of hernia is not 
great in this series, being 3.4%. The 
recording of hernias during a physical 
examination for occupational disease 
is not exactly fair to the employee 
when one considers the hundreds of 
men employed with hernias who are 
not exposed to an occupational dis- 
ease hazard, and although they may 
perform more strenuous duties, are 
not examined prior to the commence- 
ment of employment. 

The presence of varicose veins is 
characteristic of age, and often this is 
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indirectly the cause of prolonged 
periods of convalescence following 
mild injuries. The incidence in this 
series is as follows: 0.48% between 
the ages of 17 and 35 years, 5.8% be- 
tween the ages of 36 and 45 years, 
7.8% between the ages of 46 and 55 
years and 5% between 55 and 70 years 
of age. 

Syphilis, the dread of the poorer 
classes and a privilege of the wealthy, 
was detected in 2.2% of cases which 
is somewhat below the 5% incidence 
recorded in many studies. This fact 
is interesting because as previously 
stated this study included a group 
of men who under any other cir- 
cumstances would not have received 
such a detailed examination. 

‘Ten cases of glycosuria which pre- 
disposes to diabetes were detected. 
This discovery alone is worth the 
cost of all the examinations. 

The significance of albuminuria 
varies in relation to the case in ques- 
tion. It may denote a low grade infec- 
tion, a previous night out, or if as- 
sociated with hypertension a kidney 
involvement. 


O CULMINATE my talk and to 

strengthen my plea for routine 
pre-employment and periodical medi- 
cal examinations of all employees 
whether they are exposed to hazard- 
ous occupations or not, I wish to point 
out the following facts: 

All conditions as discussed whether 
directly related to occupation or not 
can for the most part be prevented, at 
least improved, provided proper at- 
tention is given. 

Faulty vision can be corrected, 
greater work efficiency resulting, less 
minor accidents occurring, and in all 
probability improved health of the 
individual. 

Poor oral hygiene predisposes to 
infections, sinus trouble, rheumatism, 
arthritis, gastro-intestinal disturb- 
ances, faulty elimination, with result- 
ing sluggish habits, poor work effici- 
ency and so on. All of which could 
be prevented. 

High blood pressure characteristic 
of age and known to be aggravated 
by dietary indiscretions, often adds 
unnecessary burden to a silicotic lung. 
There are relatively few cases of dis- 
abling silicosis on record. When 
silicosis is complicated by a bad 
heart the clinical symptoms are much 
more pronounced, likewise when tu- 
berculosis is a complicating factor. It 
is needless to mention the value of 
routine medical examination here. 

Hernia and varicose veins, condi- 
tions which are amenable to treat- 
ment, may if they are not taken care 
of predispose to marked intestinal 
disorders, slow healing ulcers or even 
cerebral accidents. 

Syphilis is not the dread disease, so 
considered by many, and should not 
be the cause of discharge from em- 
ployment except in its transmittal 
stage. It is today one of the few dis- 
eases for which there is a specific 
treatment, and an early diagnosis is 
imperative to cure. Hence the bene- 
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fit of routine examination in this re- 
gard. 

Diabetes responds miraculously to 
therapy, and it seems a pity that all 
people predisposed should not have 
the privilege of a routine urinalysis 
to detect it in its incipiency. The oc- 
currence of one diabetic coma in a 
small plant with a possible accidental 
injury associated may entail more 
cost than a monthly routine urinalysis 
of all employees for an indefinite 
period. 

One cannot help but assume, hardly 
conclude, because the series of cases 
is somewhat small, that the incidence 
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of occupational disease is not great 
in comparison to other more common 
every day ailments. Occupational 
diseases are known to be preventable 
modern engineering methods have 
proved this; likewise, many of our 
complaints can be prevented if de. 
tected early. The conclusion being: 
routine pre-employment and periodi- 
cal examination, the interest of the 
employer in this aspect of the em- 
ployee’s welfare, with resulting work 
efficiency, fewer accidents, lower in- 
surance cost, and lastly but not least, 
a healthy, robust and good-natured 
employee. 





Occupational Disease Compensation 


HERBERT HIGBURG, 
Branch Manager, Employers Mutuals, Indianapolis, Indiana 


ORKMEN’S' compensation in- 

surance is generally considered 
progressive social legislation.* It is 
therefore surprising to most people 
to know that the beginning of such 
law is traced to a European mon- 
archy, and the author was Prince 
Von Bismarck, who in the train of 
social unrest following the Franco- 
Prussian war, introduced it for the 
German industrial worker in 1884— 
some historians say for reasons of 
political expediency, a sop to a dis- 
contended population.’* In 1897 we 
find this legislation in Great Britain, 
known as the Workmen’s Compensa- 
tion Act of 1897; and in 1904, even 
under the regime of oppressive Czar- 
istic government in Russia, provision 
for compensation for injured work- 
men was the law of the land. 

Not until 1910 was compensation 
introduced into this country, when 
New York passed the first law; and 
10 states enacted compensation leg- 
islation in 1911.2 These laws of 
course applied only to traumatic ac- 
cidents in industry. The New York 
law was declared unconstitutional, 
but after a constitutional amendment 
a new law was passed and became 
effective in 1914.° Today 46 of the 
48 states provide for benefits to in- 
jured workmen,‘ the only exceptions 
being Mississippi and Akransas. In 
late years these laws have been gen- 
erally extended to include recognized 
diseases which are inherent in many 
industrial and manufacturing pro- 
cesses, 

There are two general plans used 
by various states in providing these 
benefits: the so-called “schedule,” 
which is an enumeration of such oc- 
cupational diseases as the law con- 
templates should be compensated, 
and the _ so-called “all-inclusive 
plan,” which may extend benefits to 
many diseases and conditions not 
contemplated under the “schedule” 
plan. Most states have provided 
coverage for occupational diseases 


* Condensed from paper presented before the 
meeting the Indiana State Nurses’ Association, 
Terre Haute, Indiana, October 11, 1937; pub- 
lished as here in Public Health Nursing, May, 1938. 





by an extension of their existing 
traumatic laws. A very few within 
the last two or three years have en- 
acted separate compensation legisla- 
tion affecting occupational disease 
hazards distinctly apart from the 
traumatic acts. Among these are the 
states of Illinois and Indiana, whose 
occupational disease laws are sub- 
stantially alike, the Illinois law hav- 
ing become effective in 1936 and the 
Indiana law in 1937. 

Outstanding among the states hav- 
ing scheduled occupational-disease 
laws are New York, Minnesota, and 
Ohio. The scheduled laws generally 
name from 20 to 30 occupational dis- 
eases which are inherent in common 
manufacturing processes. The United 
States Department of Labor lists 63 
principal industrial diseases found in 
this country. 

The ones most commonly known to 
the public are silicosis, found in the 
stone and foundry industries; lead 
poisoning; conditions resulting from 
exposure to chemicals and acids of 
many kinds; and dermatitis, of which 
there are many varieties. Even such 
conditions as writers’ cramp and 
frost-bite are included in some juris- 
dictions. 

The old Indiana traumatic law pro- 
vided that compensation should not 
include disease except as the result 
of injury. Labor leaders and social 
reformers have long agitated for 
benefits to workmen contracting dis- 
eases in industry, and occupational- 
disease legislation is becoming rapid- 
ly extended throughout the country. 
In addition to Indiana, the states of 
Delaware, Illinois, Michigan, Ohio, 
Pennsylvania, Nebraska, Washington, 
and Wisconsin adopted these laws or 
amendments of existing laws during 
their 1937 legislative sessions. This 
makes 21 states and the District of 
Columbia which compensate for oc- 
cupational diseases.‘ aX 

An examination of the provisions 
of the Indiana law will give some idea 
as to how this type of legislation pro- 
tects the disabled employee. The In- 
diana law provides that the act shall 
be elective, and election is accom- 
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plished by the employer filing a writ- 
ten acceptance of the act with the in- 
dustrial board.” If he does not file a 
written acceptance, or election, to be 
subject to this law, he remains sub- 
ject to common law action by the 
complaining employee with the com- 
mon law defenses: (1) assumption of 
risk (2) negligence of fellow-servant 
(3) contributory negligence, removed. 
The only common law limitation of 
liability is in the event of death, 
where the statutory limit of $10,000 
applies. 

An employer having elected to op- 
erate within the provisions of the 
law has, for a period of four years 
from 1937, the option of recalling his 
acceptance by filing notice with the 
industrial board 60 days prior to 
October 1 of any of these years. He 
may again elect to come under the 
law, but upon second acceptance he 
is permanently bound by its provi- 
sions. The occupations specifically 
excluded from the application of the 
law are: (1) casual laborers (2) farm 
or agricultural employees (3) domes- 
tic servants (4) employees in rail- 
road train service. The definitions 
of what shall constitute an occupa- 
tional disease seem ambiguous and 
difficult of interpretation. As has 
been true in Illinois, there will prob- 
ably be in Indiana a considerable 
number of appeals to the high courts 
for interpretations as to occupational 
diseases and application of this law. 

Briefly, the principal benefits pro- 
vided for are as follows: in the case 
of death, 55% of the average weekly 
wage, for a maximum period of 300 
weeks, plus $100 burial expense; for 
temporary total disability, 55% of 
the weekly wage, for a maximum 
period of 500 weeks; for temporary 
partial disablement, 55% of the dif- 
ference between the average weekly 
wage before and after disablement, 
not to exceed 300 weeks. There is in 
this law, as in the traumatic act, a 
waiting period of seven days before 
payments begin after disability. Dis- 
ablement in order to be compensable 
must occur within one year of the 
last day of last exposure to the haz- 
ards of the disease, except in cases 
of silicosis or asbestosis, when the 
limit is extended to three years. In 
the case of death, it is compensable 
only if it occurs within one year after 
date of disablement — except where 
there is a pending claim—and in no 
event, more than 300 weeks after dis- 
ablement. The law gives a schedule 
of benefits for specific disablements, 
for amputations, loss of use of mem- 
ber, and total or partial total perma- 
nent disabilities. Provision is made 
for disfigurement in the discretion of 
the industrial board, but with bene- 
fits not exceeding 200 weeks. As in 
the traumatic act the maximum 
weekly compensation is $16.50; mini- 
mum $8.80. 

Limitation of filing of claim is two 
years after the last day of the last ex- 
posure and within one year from date 
of disability in case of disablement; 
in the case of death, action must be 
commenced within one year after 
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death and. within three years after 
the last day of the last exposure. The 
law provides that there shall be a 
presumption of conclusive liability, 
regardless of length of exposure, 
upon the last employer, except again 
in the cases of silicosis and asbestosis, 
when the employer liable is the one 
in whose employment the employee 
was last exposed during a period of 
60 days or more. The rules of ad- 
ministration and provisions for insur- 
ance and procedure follow closely, if 
not exactly, those applying to the old 
traumatic law. 

The part of the nurse in the indus- 
trial program is obvious. The early 
recognition of symptoms indicating 
disease is important. A thorough un- 
derstanding of these diseases, with an 
intelligent program of prevention is 
more important. Occupational dis- 
eases are preventable and as suscept- 
able to control as are accidents—per- 
haps even more so. A healthful en- 
vironment, safe industrial processes, 
and the education of employees to the 
importance of safety are main fea- 
tures of control. In many cases the 
substitution of materials is practical 
as a means of preventing hazards. All 
of this is a fertile field in the con- 
servation of health and life—a worth- 
while investment in elimination of 
human wastage in industry. 


Ohio Medical Referees 


S EMPOWERED by Sub. House 
Bill 71 enacted last year by the 
Ninety-Second Ohio General Assem- 
bly, adding silicosis to the list of oc- 
cupational diseases compensable un- 
der the Ohio Workmen’s Compensa- 
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tion Act, the State Industrial Com- 
mission has appointed the following 
physicians as silicosis referees: Dr. 
Raymond C. McKay, Cleveland; Dr. 
Joseph A, Muenzer, Toledo, and Dr. 
William M. Doughty, Cincinnati.* 

In selecting the referees, the Com- 
mission followed the provisions of the 
Act that they “shall be licensed phy- 
sicians in good professional standing, 
who have by special duty, or experi- 
ence, or both, acquired special knowl- 
edge of pulmonary diseases and at 
least one of said physicians shall be 
a roentgenologist.” All silicosis claims 
must be passed on by the referees. 


* Ohio State Medical Journal, May, 1938. 
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Brief biographical data concerning 
the appointees, all of whom have had 
clinical experience with silicosis, fol- 
lows: 

Dr. McKay graduated at Western 
Reserve University School of Medi- 
cine, Cleveland, in 1920. He is in ac- 
tive charge of the tuberculosis unit 
of Cleveland City Hospital and is 
assistant department head of the 
medical staff of that unit. Dr. McKay 
also is assistant clinical professor of 
medicine at Western Reserve Univer- 
sity. He is a member of the Ohio 
State Medical Association, Fellow of 
the American Medical Association, 
member of the National Tuberculosis 
Association, the American Sanator- 
ium Association and the American 
Academy of Tuberculosis Physicians. 

A graduate of St. Louis University 
School of Medicine in 1918, Dr. 
Muenzer served in the Navy Medical 
Corps from July, 1918, to August, 
1919. From 1919 to 1925, Dr. Muenzer 
was on the staff of the medical dis- 
pensary at St. Vincent’s Hospital and 
at Lucas County Tuberculosis Hos- 
pital. From 1921 to 1931 he did diag- 
nostic work for the Bureau of Tuber- 
culosis, State Department of Health. 
Dr. Muenzer has done experimental 
clinical research in endocrinology at 
St. Anthony’s Orphanage. He is a 
member of the Ohio State Medical 
Association and the A.M.A. 

Dr. William M. Doughty is director 
of radiology at Christ Hospital and 
Children’s Hospital, Cincinnati. He 
was formerly assistant director of 
roentgenology at Cincinnati General 
Hospital and formerly associate pro- 
fessor of radiology at the University 
of Cincinnati, College of Medicine, 
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which positions he resigned to become 
a member of the Board of Directors, 
University of Cincinnati. A graduate 
of Miami Medical College, Cincinnati, 
in 1906, Dr. Doughty served an in- 
ternship of 18 months in Cincinnati 
General Hospital and did postgrad- 
uate work in London and Vienna for 
one year. He is a past-president of 
the Cincinnati Academy of Medicine; 
member of the Ohio State Medical 
Association; Fellow of the American 
Medical Association, American Col- 
lege of Surgeons and the American 
College of Roentgenology; member of 
the American Roentgen Ray Society 
and the Radiological Society of North 
America. 
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All claims for compensation for dis- 
ability or death due to silicosis must 
be referred by the Industrial Com- 
mission to the silicosis referees for ex- 
amination and recommendation with 
regard to the diagnosis, extent of dis- 
ability and other medical questions 
in connection with the claim. Any 
employee filing a silicosis claim must 
submit to examinations, clinical and 
x-ray, ordered by the Commission. 
The act also provides that the Com- 
mission may designate a physician, a 
pathologist or such other specialist as 
may be deemed necessary, to make an 
autopsy examination and tests to de- 
termine the cause of death and cer- 
tify written findings to the silicosis 
referees. 

Reasonable compensation of the 
silicosis referees and of other physi- 
cians used and the expenses of ex- 
amination and tests will be paid, if 
the claim is allowed, as part of the 
expenses of the claim; otherwise 
from the surplus fund of the Com- 
mission, 

Silicosis is defined in the Act as: 
“A disease of the lungs caused by 
breathing silica dust (silicon dioxide), 
producing fibrous nodules, distrib- 
uted through the lungs and demon- 
strated by x-ray examination or by 
autopsy.” 
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